
New Tube Ponipleiiienls Make Possible 
High-Quality Low-Cost Home Radio 



New RCA complements of 100-milliampere heater tubes for 120-volt series-heater complement, 
bring important sales advantages to your ac-dc radio and phonograph designs. 



Slimmer, smaller cabineis- greatly reduced 
heat— longer life expectancy— high operating 
efficiency I 

Now you can design these sales advantages 
into ae-dc home radio and stereo, thanks to 
a new series of RCA tube complements de- 
veloped for 120-vo!ts, 1 00-milliampere 
series-heater operation. These arc the first 
kits of 100- mi Hi amp ere tubes whose heater 
voltages add up to 120 volts, the normal 
value of power supply that RCA considers 
available in most American homes. 
With these new tube kits, temperature of 
cabinet hot-spots has been cut 1 5-25 % , This 
decrease in temperature permits reduction 
of cabinet size (or retention of present size 




with cooler operation and better acoustic 
response); lessens possibility of cabinet 
warping or discoloration; allows wider 
choice of cabinet materials; and lends new 
flexibility to positioning of parts and printed- 
circuit boards. And important to you— these 
100-milliampere healer tube complements 
provide performance equal to that of a 150- 
milliampere heater tube complement; 
furthermore little or no modification is re- 
quired in your basic circuit design. 
Get full details on these new 100-milli- 
ampere healer tubes! Check with your RCA 
Field Representative, or write: Commercial 
Engineering. RCA Electron Tube Division, 
Harrison, N. J. 



The Most Tins led Nan it in Flee ironies 
ft \mo cohpor vtion or ami kicy 



HEW 100-MA HEATER TUBS COMPLEMENTS 

5-Tube Radio Complement 

l*FX6, IRFY6, 34HD5. and 

36AMJ-A. Perforin. met- equals 1 5 DM A 
heater mbe complement Yet i Oft- MA 
cmnpknieiil di.ssrpnics much k>s htfuj, 

4-Tufce Economy Radio Complement 

IB FX 6. 20EQ7", 5DFKS, A- Tap 

performance for a 4-lubc carftpfcitlciiL 

2- Tube Stereo Complement 

Two 6f>FX5'S car) provide I.,* wn«s one - 
put per channel using a hlgfrifllltpiii 
stereo cartnd]4e- 

3- Tuiic Stereo Comptemont 

20EZ7. two 50FK?V K)EZ1 permits use 
of stcrciiCLirlriiluc* w 'Hh moderate output 

4- Tube Stereo Complement 

36 AM 3- A, 20F77, iwu MGDS's, Capa- 
ble of delivering 1,4 watts per channel 
wjih ;t B-f- supply voltage of J I U 
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HERE! NOW! 
FM/MX STEREO 




only for those who want the ultimate 



S3000 1 



FM/MX STEREO TUNER 

The FM tuner that lias everything , . . 0,95,, v 
sensitivity. Interchannel Hush noise muting 
system, "Aero-Beam" tuning eye. cascode bal- 
anced input, automatic frequency control, 
"local-distant" switch . . . now brings you 
the only 

FM TUNER with "CORRECTIVE" 
INVERSE FEEDBACK 

Every high fidelity amplifier today incorpor- 
ates "corrective" inverse feedback for lower 
distortion and improved response. Now, Sher- 
wood brings the same performance benefits 
to the S-30DD III FM Tuner; these include 
reduction of distortion due to overmodulation 
by the FM station and better quality long- 
distance reception. 

READY FOR FM STEREO 

Stereo via FM multiplex broadcasting is just 
around the comer. The S-3OG0 lit contains 
chassis space and all control facilities to plug 
rn a stereo multiplex adapter. Other features 
include flywheel tuning, pins 7" expanded 
slide rule tuning scale, cathode-follower out- 
put, and front panel output level control. 
Sherwood Electronic Laboratories, lnc„ 4300 
N. California Ave.. Chicago IS. III. 



( ■■) Other fine Sherwood Tuneis: 
S -2000 n AM-FM Tune/ $145 50 

AM-FM MX SUreo Tune/ $17930 



FOR COMPLETE. TECHNICAL DETAILS WHITE D£f>L A-12 

1 
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UNI- 
DIRECTIONAL 
RIBBON 
MICROPHONE 



clinic 



VNM8-B 





JOSEPH GIOVANELLI 



AIWA 

MICROPHONES 

Feafyrej; VM - 1 8 - S - VM - 1 8 - B 

" Small size and slim shape facilitate handling. 

* Comparatively high sensitivity and fine response 
characteristics. 

* Sturdy construction with short ribbon diaphragm. 
' Humming minimized. 

¥ Equipped with a low frequency attenuation circuit. 



Specification*; 

Type: Ribbon Microphone 

Frequency Response: 50- 1 5,000 c/s ± 3 dB 
Impedance: 600 ohms ± 20';; (At 7,000 c/s 

at 0 point of the switch) 
Output Level: - 75 dB [0 dB- 1 V/,, bar 1 ,0O0 c/s) 
Mounting Screw: 5/8" 27 Threads 
Directional 

Characteristic: Unt- Directional 
Noise Level: Betow 30 dB 
Dimensions: VM-lfi-S Dia. I 1/r Length 9 1/2" 

Wt. 2 1/4 lbs. w/o stand 
VM-18-ft Dia. 1 1/2" Length 7 5/16" 

Wt. 2 1/4 lbs. w/o stand 
Case: Satin Chrome Finish 

Complete with the connector for low frequency attenua- 
tion choke and 9.10 feet cord. 

AIWA COJ.TD 

KANDA, CHIYDDA-KU. TOKYO. JAPAN 



Tope Speed— 50 or 60 cps 

Q. / Iwpr to exchange tapes will: friends 
in Knylnud where I believe the power sup- 
ply i« 2:iO volts, 50 03. 

I hme been told that the difference in 
line milage will not affect the recording-?, 
hht that the difference in line frequency 
will cause -)ny recordings to hare a wiick 
)o:cer pi I eh and r,icn verxa. 

Plr/ixe mg§#?t a solution to this prob- 
lem. Name withheld. 

A. lief ore discussing the effects of sup- 
ply line frequency on tape speed, I should 
mention that the higher voltage, although 
it doe? not hnve a great deal of control 
over the tape .speed, will in in a machine 
designed for 117 volts. The p nw.gr trans- 
former will he overloaded, probably all the 
tn ljes will burn out, and the motor will un- 
doubtedly overheat and open up. When a 
European machine is plugged into an 
American a.e> main, the mac! line will prob- 
ably not run at alL The tube filaments will 
not get hot enough to emit electrons, and 
the motor will not receive suilicient power 
to cause it to turn over. Probably no dam- 
age will result, except to certain types of 
motors wlii eh draw too much current be- 
cause of their inability to generate self- 
inductance. which, in turn, is censed by 
their net rotating. This type of motor is 
seldom* if ever, used in tape maei tines. 

To make the answer lo your problem 
clear, let us assume that you have a tape 
recorder which is designed for CO epa oper- 
ation. Your friend has one designed for SO 
cps operation. When your machine is oper- 
ating at its proper line frequency, we shall 
assume that it will record and playback at 
7.5 inches per second. When your friend's 
machine in operating at its proper line fre- 
quency his transport, mechanism also makes 
the tape move at. a speed oJC 7.5 inches per 
second. Notice that you are both playing 
the tapes back at the same speed, regard- 
less of the line frequency. 

JjCt's £0 one step further. Suppose that 
you and your friend have exchanged tape 
ivaehines. You now have one which operates 
at 50 cps as intended by its manufacturer, 
but you will have to operate it zA> 00 cps 
because that is the power line frequency 
commonly used in this country. The motor 
will run faster — pulling the tape along at a 
speed of roughly 9,0 inches per second. 
The machine which your friend now has 
will operate slower than it would at 00 cps. 
In other words, his motor is running slower 



* S4%0 Newlcirk Ave., Brooklyn S, N. 7. 



than it should — pubing the tape at ap- 
proximately (5/25 inches per second. 

All that need be done is to operate the 
tape machines on their proper line fre- 
quency and voltages. All will bo well. 

What is important is the speed of the 
tape. Before exchanging tapes, cheek to 
sen that your machine and his are equipped 
to play at the same speed. If your machine 
operates only at 3.75 inches per second and 
his only at 7.5 inches per second, you will 
be unable to utilize these machines for tape 
correspondence. This possibility has noth- 
ing to do with the line frequencies used to 
furnish power to the two tape: machines. 
On the other hand, however, if your ma* 
chine operates at 7.5 and 15 inches per 
second and your friend's machine operates 
at 3.7a and 7.5 inches per second, you may 
cor respon d by usinir that speed which you 
Loth have in common — 7.5 ips. 

Don't worry about the problem which 
would arise if both you and your friend 
each have a Fcrrograph which, as yon prob- 
ably know, is a British-made machine. The 
J?errographs winch come into this country 
are so modified that they can operate at 
our line frequency and voltage — GO eprf at 
110 volts. Those used in England are that 
company's standard models which operate 
at 50 cps at 220 volts. The machines wilt, 
in either case, pull the tape past the heads 
at the same two tape speeds, 7.5 and .1.5 
inches per seeond. 

Bandpass in FM Tuners 

Q. What are the merits and faults of 
either a .760 or a 220 Tec bandpass i.f, for 
FM. tuners? Name withheld, 

A. The merits of a 150 or a 220 ke if, 
bandpass of an P^r tuner can be argued 
both wnys as I see it. By law > tlm maxi- 
mum permissible deviation from the as- 
signed frequency of an FM station licensed 
for commercial broadcast, is limited to 75 
kc either side of thf.t frequency. The total 
bandwidth of the signal is, therefore, 150 
kc. It would seem, wouldn't; it f that an i.f. 
having this required bandwidth would be 
all that is necessary. However, it is gen- 
erally understood that the signal is attenu- 
ated at 3 to 6 db at the extreme edges of 
any bandwidth. The audio voltage at the 
output of the d etc e tor will be proportional 
to fcho deviation of tho signal in accordance 
with the program transmitted. But, if the 
signal drops 6 db at the extremes of the 
deviation, plus or minus 7il ke ? the signal 
at the output of the i.f. strip will not be 
dependent solely on The deviation. It will be 
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Never before ... a record playing unit with so much to offer! 




A step /beyoncf the turntable ... A step beyond the changer 

AN AUTOM ATIC TUR NTABLE 

GAIWrcD'S==TYPEA 



Instantly acclaimed, because only the Type A offers you . . . 




The only dynamically balanced 
fone arm nil an automatic unit . „ . 
with adjustable sliding counter- 
weight, and built-in calibrated 
scale lo set and insure correct 
stylus tracking force. Once bal- 
anced, this arm will track, stereo 
grooves perfectly even if player is 
intentionally tilted, or record is 
warped or not perfectly concentric. 



Full-sized, heavily weifihted (6 lb.) 
balanced, cast, polished turntable. 

Actually 2 turntables balanced to- 
gether ... a drive table inside, a 
non-ferrous heavy cast tabic out- 
side; separated by a resilient foam 
barrier to damp out vibration. 



On, 



New Laboratory Series Motor . . . 

71 eompl<MHy fihiHriod 4-pMn sliadrd 
motor developed by Garrard espe- 
cially for the Type A turntable 
system. Insures true musical pitch, 
clear sustained passages without 
wow, flutter, or magnetic hum,. 



ily the Garrard Laboratories, with 
their unmatched facilities, could have developed this all-in-one unit... a superb 
instrument in which you will find the realization of everything you have ever wanted 
in a record-playing device. Only Garrard, with its 40 years of manufacturing ex- 
perience and its highly developed production and critical quality control proce- 
dures, could offer the Type A, with its unique advantages, for this price. $0C|5O 




The great plus feature of automatic 
play — without compromise. QafW 
rard's exclusive pusher platform 
changing mechanism, makes (he 
Type A fully automatic, at your 
option. Affords the greatest con- 
venience, reliability in operation, 
and protection to records available 




toorld/s finest 



See it at your dealers. For your free Garrard comparator guide, write Dept. GX-TO, Garrard Division of British Industries Corp,, Port Washington, New York 



There's a Garrard for every high fidelity system... all engineered and wired for Stereo and Monaural records. 




Type A 

TLr/otflt»J6 
$69.50 




RCSB 

Deluxe 
Changer 

sHg/ $59.50 




Model 210 



Chancer 
$49.50 



u-iqui/iM t.o Chat, W, ^oinlon, Ltd., G6 Ftycine Ro*d, Rcxdalo, Onlaiio Territories qthcf Ifian U. S. A, ^ncf Canada la Gar/ard Enflineoring &, MJg- Co., l\fr: t S*sn(*on t Wfc E profits 




Model VR 

^— ' fr^ Pfaycr 

$32.50 



Cuts readily Id any shape Willi 
ordinary scissors. 




Thin Versatile 
Co-Netic and 
Netic Magnetic 
Shielding Foils 



Permit positioning foil-wrapped components A & B closely, 
minimizing interaction due to magnetic fields . . . making 
possible compact and less costly systems. 



How thin Co-Netic and Netic foils lower your mag- 
netic shielding costs: 

1) Weight reduction. Less shielding material Is used 
because foils (a) are only .004" thick and (b) cut and 
contour easily. 

2) Odd shaped and hard-to-get-at components are 
readily shielded, saving valuable time, minimizing 
tooling costs. 

These foils are non-shock sensitive, non-retentive, re- 
quire no periodic annealing. When grounded, they 
effectively shield electrostatic and magnetic fields over 
a wide range of intensities. Both foils available from 
stock in any desired length in various widths. 

Co-Netic and Netic foils are successfully solving many 
types of electronic circuitry magnetic shielding prob- 
lems for commercial, military and laboratory appli- 
cations. These foils can be your short cut in solving 
magnetic problems. 




inserts readily let convert 
enisling non-stiielding 
enclosures. 




Shielding cables reduces 
magnetic radiation or 
pickup. 




Wrapping lubes prevents 
outtide magnetic 
interference. 



PROTECT VITAL MAGNETIC TAPES 



When accidentally exposed to unpredictable magnetic fields, presto! — your valuable 
data is combined with confusing signals or even erased. 





For complete, distortion-free protection of valuable magnetic tapes Thin p i^[ e f Dl | wraps €a£ jiy 
during transportation or storage. Single or multiple reel Rigid around maanetic tape, maintain- 
Netic Enclosures available in many convenient sizes and shapes. ing 'original recorded fidelity. 



Ft i Rid Netic Composite phu- 
(-014* and up to demonslral- 
>n thickness) tng that mag- 
Shielded Rooms nelic shielding 
and Enclosures qualities a I 
for 53<c, distor- Rijjid Nfclic Alloy 
tian-f ree star- Material arc not 
age of large significantly al- 

quflnhtiesof re- fected hy vibration, shock (including dropping or 

corded magnetic bumping) etc. Netic is non-tetenlive, requites no periodic 

tapes. annealing. 





Write for 
further details 
today. 



MAGNETIC SHIELD DIVISION PERFECTION MICA CO. 
1322 No. Etston Avenue, Chicago 22, Illinois 

ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO-NETIC MAGNETIC SHIELDING 



iudueuced by the voltage loss created by 
the beginning of the band rejection slope., 
If, now. we widen the i.f. bandpass so tlmt 
it is now 220 ke in width, the signal will 
be relatively flat at the 1-10 ke point. 

fifa have arrived now at a point where 
wo would think that, this would settle the 
argument in favor oi : the 220 kc wide i.f. 
si rip, Suppose, however, that yon live in 
an urea whore you have the choice of two 
signals on adjacent channels. The (mo ill 
which you ure not interested was somcwiiiir. 
stronger than the one in which you realty 
were interested. If vour tuner wax nnv 
whieh had the wider i.f, bandpass, it is 
likely that the WW de si r e i 1 S tari on won I d 
hn-uk into the bandpass of the staiioii in 
which you were interested. If the i.f. band= 
pass were just a bit narrower, this inter- 
im re nee would bo avoided. If ym were in 
that situation, perhaps von would feel that 
you could tolerate a bit more distortion 
created by the nonlineuriiy of the voltage 
supplied to the detector, in favor of the 
ability to receive a signal free of interfer- 
ence from another program. 

Well, now, lot's build another tuner and 
provide it with a 150 kc deviation total i.f. 
bandpass, but let's yet up our detector cir- 
cuit to have a bandpass of at least 220 kc. 
We tune the receiver to a strong signal, 
many db stronger than is required for good 
quieting. What really happens to the volt- 
age at the detector when the deviation 
reaches its maximum f True, the signal 
drops in strength by perhaps u" db, but the 
detector will not see this its a drop. At 
that instant of the modulation cycle, the 
limitcr becomes less effective because it, in 
turn, has a reduced signal level impressed 
across it. The effect will be similar to AVC 
action , and the signal at the detector will 
be relatively flat. The bandwidth of the 
detector will be good enough to pass the 
signal in a linear manner. Vctj when we 
want to listen to a weak station, the u£*$ 
will bo sharp enough to reject ;i strong, 
adjacent Signal to some extent. 

Obviously* tins arrangement is a com- 
promise, "When the signal to be received is 
weak, the limitcr will not lie effective m a 
leveling agent, and the system will take an 
the characteristics of a InO-kc strip* 

There is even more to complicate the pic- 
ture. When we state the bandwidth of an 
i.r\ strip, what signal strength is neces- 
sary in order to obtain this width? It is 
well to know that, as the signal strength 
decreases, the bandwidth of the i.f. strip 
decreases. If the tuner has a bandwidth 
of J. 50 kc when a reasonably strong signal 
is applied, the bandwidth will be reduced 
considerably below tins value when the 
tuner is set to receive a weak signal. In 
order for as to understand the bandwidth 
picture wc must know what signal strength 
is required to give us the stated width. It 
is possible, though I have never heard of 
just; such a .situation, that the bandwidth 
of a given timer is 150 ke until the Jimiter 
acting as a leveling agent. If. according to 
what has been stated above, this means 
that the signal is down G db at the extremes 
of the modulation swing, even with the 
limit er acting as a restoring force, what 
will this same tuner do when the signal is 
well below the li miter threshold? At least 
I would have a good reason for giving it a 
"worst buy" rating. JE 
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WINNING AMAZING ACCEPTANCE 



Iff!!! 0 



mm 



NEW MICROPHONE LINE by ALTEC 



breakthrough design improves 
performance dramatically 



Ever since its introduction, Altec's new microphone line has 
been winning broad acceptance among professional circles, 
both for its impressive improvements in performance and 
its styling. Among many other features, this advanced 
design incorporates two important exclusives. Altec's rugged 
new "golden'' diaphragm offers remarkably smooth, wider 
response and output. Coupled with this-Aftec's famous 
sintered bronze filter for unmatched protection against 
moisture, contaminants and blast. Individual certified cali- 
bration curve chart is supplied with models 6S4A and 685A. 
Whatever your microphone needs, whatever price you have 
in mind, Altec offers you the year's best value in a profes- 
sional quality rnicrophone-a value backed by Altec's reputa- 
tion as the leader in professional broadcast and recording 
studio equipment. 





685A caroioid stud/o mooel. Offering flat frontal response. 
40-16,000 cycles with average front-to-back discrimination of 
IS db over entire frequency range. 3 impedances selectable 
from cable plug. Output level of -54 dbm/10 dynes/cm*. Slip- 
on adapter. Deluxe storage case. Calibration curve chart is 

Supplied With this model. Price: $96.00 net. 

For maro d^loiied lechnicsl information and specifications, write Dept, 



ALTEC LANSING CORPORATION 

A iubsfctatfU of Lino-Temco E'ecSroAics, Inc. 

1515 S, Manchester, Anaheim, California 
161 Sixth Avenue, New York 13, N . Y, 




ALTEC 



= 1960 Altec Lansing Corporation 



684A OMNIDIRECTIONAL STUDIO MODEL. Uniform response Over 
35-20,000 cycles. High output of -55 dbm/10 dynes/cm'. 
Slip-on adapter. Deluxe storage case. Calibration curve chart 
is supplied with this model. Price; $ai.oo net. 

M30 CAR DiOID CONDENSER SYSTEM. 

Frequency response 20-20.000 
cycles with directional cardioid 
pattern of outstanding discrimination. 
Balanced output of —53 dbm/10 dynes/cm 2 . 
First miniature directional microphone 
capable of translating the entire frequency 
and dynamic range> Price; $334.00 net. 




686A DYNAMIC LAVALIER MODEL. 

Just 3W long, weighing 3 ounces 
(not including cable and plug>> 
\ Uniform response over 
\& 70-20,000 cycles. 

2 impedances selectable 
at cable plug. Includes 24 feet of cable, neck cord with slip-on 
adapter and tie clip. Deluxe storage case. Price: $54.00 net. 



M20 "LIPSTICK" CONDENSER SYSTEM. Just 

SVs" x Vft". this small versatile microphone 
is widely used in laboratory recording and 
broadcast studios because of its extreme 
sensitivity. Balanced output of -48 dbm/ 
10 dynes/cm 2 . Omnidirectional pick up 

pattern. Price: $236.00 net. 




AUDIO 



DECEMBER, 1960 



www.americanradiohistorv.com 



-A _ 


* 


— i 


r: 


t - 



mm 



agnecord 



STEP 






728 STEREO 

THE ONLY 
RECORDER AT 
ANY PRICE THAT 
DOES EVERY- 
THING .BES^KET 

Mm/ 



100 STEREO 

PROFESSIONAL 
PERFORMANCE. 
POPULARLY 
PRICED 



N35B 



HIGH 

PERFORMANCE, 
LOW PRICE AND 
MAGNECORD 
QUALITY 



Magnecord, the oldest name in 
professional tape recording, has 
set the standard for performance, 
versatility, reliability and ease of 
operation in its diversified line of 
tape recorders. Magnecord merits 
your confidence. 



SOLD ONLY THROUGH FRANC HISED 

MAGNECORD DEALERS 
For the dealer nearest you . . . write 



agnecord 

SALES DEPARTMENT 



MIDWESTERN INSTRUMENTS, INC. 

manufacturers of eltcl ionic data 
'acquisition instruments 

DEPT. 77, P. O. BOX 7509 
TULSA 18, OKLAHOMA 



LETTERS 



Eai phone Stereo 

1 cannot agree Mftlll Mi\ C»nby\s com- 
ments on stereo earphones. His Ji nn roach 
to the earphone type of stereo i.s entirely 
unfair and leads me to believe that cither 
he has an earphone psychosis or lie just 
doesn't know wlutfc he is talking about 
technically. 

While it is true that "binaural" end 
"stereophonic" effects are two different 
animals, he has missed tbu point entirely 
when lie states that stereo recordings are 
intended for loudspeaker reproduction only 
and that earphone reproduction presents a 
distorted and out-of-focu3 program which 
causes a, strain on the ears and may es*ou 
cause itiut de mcr. 

Suilice to azty that almost everyone re- 
ali/cs that the effect- of listening to .stereo 
recording* through two- e ha mud earphones 
results in merely a rearrangement of the 
instruments or sound sources. There is only 
a change in placement of the listener in 
relation to the sound sources. 

In the ease of' a normal stereo record- 
ing involving two microphones, earphones 
would only create the illusion or being sur- 
rounded by the orchestra, instead or being 
seated in the front row of a theatre Or 
auditorium^ 

The effect of multi-pick- np stereo record- 
ing and mixing in its true sense servos only 
to reinforce weak orchestral sections or in- 
struments to bring the output into a more 
balanced arrangement, Also, miilti-niike 
pick-ups are used to create the illusion of 
different positioning of the elements of the 
orchestra in the final recording by proper 
mixing between the two channels. This 
practice is used extensively in super stereo 
recording. 

Now. let's briefly discuss Mr. Canby's 
comparison of stereo sound recording with 
Stereo photography. Is he aware that many 
stereo photographs are taken with the two 
taking lenses much farther apart than the 
average distance between the human eyes? 
This is quite ofr.cn done to create k greater 
illusion of depth. (Aelually, it makes the 
loot an thmtfjh it were a miniature 
-movie *■/;/.. En.) This does not give the 
viewer a headache. It is doubtful that the 
viewer conscious of this illusion. In this 
case, are the viewers eyes on stalks? 

I have owned a set. of stereo earphones 
since the first opportunity to buy them pre- 
sented itself. I accept them for what they 
are and I have enjoyed them immensely. 
No ear strain, no seasickness. (To prove' I 
can experience seasickness, I can tell you 
that I get extremely nauseated when view- 
ing poorly taken movies.) (7s this neces- 
sarily related? I3i>.) 

Finally, as an enthusiastic audiofan (as 
well as a musician ami engineer) 5 it grieves 
mc deeply to think that many of my "fellow 
audiofans may be discouraged from giving 
stereo earphones a fair trial and thereby 
be deprived of the enjoyments convenience, 
and privacy of earphone listening because 
of Canby's comments. 

F. J, Packaud. 

2004 S. Morolnnd Wvd., 

Cleveland 3^. Ohio 

Sir: 

Mr. Canby makes several statements that 
are unquestionably correct (about car- 
phones) , but he also wrote before he 
thought in stating that, essentia 11 v, stereo 



with earphones puts one's ears where they 
could nor exist in actuality and must, r/x 
ipx/.: lot i nil or, be inferior to listening with 
loudspeakers. A short session with pencil, 
paper, and a bit of moderately sophisti- 
cated math will demonstrate to anyone; 
that loudspeaker stereo permits an even 
less perfect recreation of the original situ- 
ation than does earphone stereo, just, on a 
theoretical basis; had Mr. Can by been able 
to listen longer it seems certain he would 
be of a similar persuasion. 

Together with several interested and ex- 
perienced acquaintances, I. have spent much 
of the last year listening to a large and 
varied assortment of recordings with good 
earphones and comparing them to the few 
live concerts our positions allowed ns to 
attend, as well as to various systems em- 
ploying loudspeakers. We have come to the 
following conclusions : 

1) . It is quite true, as Mi\ C.Vmby points 
out, that one does not get the particular 
sensation he might have had when sitting 
in some particular seat in the original con- 
cert hall (but. then, as stated above, speak- 
ers are even worse in this regard ) ; this 
does not invalidate the method, however. 
The illusion of reality (although not neces- 
sarily the re-creation of any actual existing 
environment ) is markedly enhanced by 
this method of reproduction, and One can 
get a more accurate conception of the com- 
poser's intentions than under all but the 
most ideal live conditions. 

2) . There are only two Or three records 
in my collection for which I ever foci the 
need of increasing the center fill by use of 
the blend control when using earphones, 
and no one else who has used the system 
has indicated such a need. In other words, 
it is possible for the mind to integrate the 
two channels in all cases except those of 
the most ilagrant engineering excesses. 

In summary, stereo recordings repro- 
duced over the best earphones offer mark- 
edly imp roved realism (or fidelity") in ad- 
dition to the advantages usually touted. 
Lkwis A. LlXI>\ T K!(, 
Columbus Psychiatric 1 jjstii aT<: 

and Hospital, 
47 'A \V. l^th Ave.. 
Columbus 10, Ohio 



Tape Demonstrations 

Silt: 

I have just read Mr. Cade's letter in the 
October issue in regard to wanting to buy 
tapes, but unable to listen to them before 
he buys them. 

I am a Hutted Stereo Tape dealer, and 
would like to make this offer to Mr. Cade, 
or to anyone else who may be interested iu 
purchasing tapes. I will ship a tape to any- 
one — at list price, of course — and they in 
turn can keep the tape for three days and 
play it as much as they like in this period. 
It! at the cud of this period the tape is un- 
satisfactory, they may return it for ex- 
change, or if nothing else will do f for a 
full refund minus a small charge for ship- 
ping and postage, which should be about 
per tape. This is, of course, with the 
provision (hat the tape is not damaged by 
breaks or partial erasure. I. think this is a 
fair offer to anyone interested in purchas- 
ing tapes. 

Bon Myers, 

P. O. Box I 3325, 

Fort Worth IS. Texas 
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Two DYNAMIC Mikes 

from AKG's wide range of quality transducers 
for every application in the field of sound. 



D-24-B Cardicid — 

exceptional from 30 to 16,000 cA. 
with 20 dB discrimination at 180° 
and bass-attenuating switch. Sen- 
sitivity 0.18 mV//ibar ; output im- 
pedance 200 Ohms; $145 



DYN-200-K Studio S 
Omnidirectional — 

very flat from 30 to 15.000 cA 
in all directions z^dB. Sensitivity 
0.15 mv/^iban oulput impedance 
2O0 Ohms: $110 



And the King of CONDENSER Microphones — 

the wide range, low-distortion C-12/C-24 
for recording and transmission in mono and/or stereo. 



C-T2 Variatale-Pattern — 

Willi high sensitivity, phenomena] 
flatness 30 to 20,000 c/s. and 
greatest flexibility. Nine patterns 
from hypercardioid to omnidirec- 
tional, silently selectable. Imped- 
ances 50 and 200 Ohms. Uses 6072 
(12AY7) Five Star tube. Complete 
with cables, power supply, remote 
control, $650. 



C-24 Stereo — 

a duplex model with !wo slacken 
C-12's for MS and/or XY pickup. 
Relative orientation and nine pat- 
terns are independently variable 
by remote control without audio 
interference; crosstalk between 
channeis — 40 dB or Detter, Com- 
plete with cables, power supply, 
remote controls, $950- 



ELECTRONIC APPLICATIONS, INC. • STAMFORD, CONNECTICUT (203) DAvis 5-1574 
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iisTENing 




CHESTER SANTON 



The symbol Q Indicates the United 
Stereo Tapes 4-rrack 7 Vz ips rape 
number. When Mr. Santon has lis- 
tened rO the tape only, the tape 
number is listed first. Otherwise, the 
corresponding tape number is fur- 
nished by United Stereo Tapes. 



Andre Kosrelanetz: Joy To The World 

Columbia CS 8328 

J detect another significant leap forward in 
disc ipmlily In ibis Ctl vM EQU8 release. 
There haw not la*m inuny breakthroughs iu 
basic (piaJijy since two signals Imgan to make 
rhcir way inro a single groove. Earlier im- 
provements came in the psnet nation of the 
region above 111.000 rps, healthier signal level 
on the ivri.fi], and |]je genera! tidying U[> that 
brought at>ou1 the gradual disappearance of 
groove Imperfect ions. 

J I) trying to figere out why f I ■ 1 =^ particular 
record slants OUC above the r<^c in this 
month's releases, I'm tempted to conclude 
that it does so heeausi: n nun -classical Colum- 
bia perform a noo was allowed to go through 
(lie entire production process without artifi- 
cial enhancement of any kind. JC you think 
some enhancement techniques these clays do 
not constitute fl serious problem on a pfcOr 
liciout gourid system, sample the brand new 
Percy VultU album called Men lousy 7 ' (CS 
K2'J2) which tra voted through Ihe same Co- 
lumbia plain only Inst month, (iu my setup 
the Faith release displays little charity and 
holds forth scant hope because the orchestral 
sou ml is about thirty per cemf echo chamber. 

Yet the same playback equipment reveals 
this monih that Columbia has produced the 
most realistic ohorus-wil h-orcbestra records n g 
I've heard so far on stereo disc. EnW Wright- 
son is the fortunate baritone soloist. lie was 
miked at a distance almost equivalent to that 
of the chorus. All the production vainer, 
therefore, place the em ph a sis on the enrols 
themselves, Tin? arrnngomoni s are simple and 
in the besl of taste. kOnglcd with the familiar 
■■a robs ftre seasonal tidhils by 'JNchuikovsky, 
Victor Herbert, Leroy Anderson, :lih1 Wahl- 
t en Col's sl:nlrr m x V-'ultz in On- famous trans- 
SCriptlou for orchestra by Anuro Toscnuinn 
These performance^ unlike .some popular 
treat men t of Christmas rausj'c th<>s<> days, will 
give pleasure for many seasons and ihe sou ad 
in the best pn^KeUI y.oti could idV$ a ilestypvlng 
stertio sys (<■]>]. 

Percussive Voudeville 

Audio Fidelity DFS 7001 

As 1O0O drawn to ;l rloxr, it is sa JV to say 
lhat tbe year br.s n oj prodiic^j a wilder 
record Hum this une. Jlen' is a j.if band torn 
out of vaudeville's most raucous era >md i lien 
its bilg of rrlgks amptlfsd in fcue center ;> 
recording etudie. Three ptreuHslouisU uifcd 
two di (Humors were ussi^'nnl in lake care of 
I he iioisivnsakors that ruiee w<mt handled by 
one in ii a In I he depths of t&B pi t. No write* 
how vivid their memory of tlie Twenties, few 
vaudevilh' tans will be prepnn j d for the close.- 
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ran fj-o \valln]> nnrnrla-'d Iji'tT, Audio I'^ideli ty's 
in:>w DFS seri<-K struKses direelionaliEy While 
maintaining Hte ultrncrisp prnAnirf of their 
biwiier -priced Ab'^l> :irri<-i. The miuiT really 
piles in from nil sides. It siarrs with the bilTs 
"per>in^ bit of ragtime »jjd carries ilirou^h to 
the last sound etT^-t ia Hie Wlt'stth-y u>ul II In 
foot), A dulcimer euialoimd with Imnky-tniik 
piano creates (lie effect of an old stree: ptuno 
in Shlewtilk* n_f \j:tc l or/;, lianjo, wood bjd-Cka 
uud tn in hourimrs of d!n>rin^ pit cites revive 
ft eftkSWulk in (i(oi'<ji<i Cftiiij) A((rtin<j, A 
snappy minstrel instrumental routine is fol- 
lowed by a George Xf. Cohan tWQ-Step. The 
most intriguing uovehy in tlie lim-np is a 
IjcII instrument called tliy T'na-fon, This elec- 
trical marvel has a small keyboard wis i eh 
controls rows of bells (rack mounted fin- ease 
in servicing) and rated by i^s manufacturer 
(la American watts, th:il i>> Mng enpahlij 
of Itmss bnud volumei 

Percussive Latino Cha Cha Cha 

Audio Fidelity DFS 7003 

Hero is stereo directionality for (biucers. 
Keno llernnnde/ leads an i»n:ljt-sT ra small 
enough (o place 1]je J > ;i 1 1 j l [lereussiruj o>i a)j 
e L pnil footing with the trumpet h, urines, i'Jnte, 

bli-S*, and i>iano. More pains have I u Jav- 

j.shed on maximnm frequency resj»uLi?e of t ] j 
Ijerr.nssion than iui ihe ilexterity of its irans- 
tVr fronj cbanuid to channel. In ibe lir^a 
armind -jO cph ami again in \\u> region above 
I.O f 0OO eps, Hsis disc deli vers un £<wm& re- 
*po]ise wJjere t be output of other lalals bi'^ins 
to fall oft'. Home of the secret undotibtetfly 
lies in Mre j>rovirnjfy of tbe jui Icing. The tim e 
t nunpriK nt'e at j-xireme riu'lit^ the fmiT saxes 
at far left with lIjc re*r of (he group linlriu- 
Mm (\vo i.'iHls. rresiillng ovrr the renter 3h a 
phunp liuss )brj(. run taki j un any sprak'-r in 
Tbe bushu'ss and make it sbmbb^r like a 
woofer ilmdd- 

Sy Shaffer: Seems Like Old Times 

Wesiminsrer Q 4T 1 06 

Eric Johnson: Rodgers and Harf 

Westminster © 4T 108 

lici'ore the uppoa ranee of stereo dise^ West- 
uiiusa'r'H two-trark (apes w--re right up there 
wiili the isest of theai, in audli> qualify, Ju 
the o])jiiirm of iisteners nui verxan I wllb ihv 
Jiiajor tape jabebn, only two oth% eomjiani^s 
shared the top wpni. with West in Inst it. I'bich 
Jabi'b at thai time, processed owe twO- 

rrnclt tapes and rhe variables in eouud ttn^l- 
ity Jhirrnated with Ibe, COUseleilee of the indi- 
vidual lirm. YYhru four track came aloue^, 
I'ST supplied ;t uniform tlaplf eating process 
ujmI WesnniiLsr.iT confined etTos^s in the 
niasier ta[>es, 

Tljr.^se |W0 veids ffjjnirjn^ the orchos(.r;jK of 
Sy Shaffer and f]ric .Tolm.s'Uj illnsu-ife an 
iuNTMsriu.^ point. In cadi ease, tlie masters 
From which (iiese tapes w^re tnkdti an: at 
least two years old. Yet the steady improve. 
meUTs m mass duplicating put these t apes on 
flj pJtir wirh tape releases recorded only a short 
rime ngja, If we assume that tapes of average 
Popularity are prhdncfd fn guitlll qu.intities 
at ibe duplleiilin" jdanl. by th« time the 
stockpile of these tapes needs replenishing, 
improvements, in the duplicating process are 
bound to show up in lite subsequent hatches 
of tapes. It's a more flexible Arrangement 
than one found in rhe disc business. 



The two reels under consideration here pro- 
vide a better than average grade of music 
making for relaxed listening. Sy Shaffer 3s 
no stranger io Arthur tbnlfrey fans. His hand 
has been featured since ItUfi on the GdiKt*ej 
TV and radio programs wit It hi* trombone a 
vital part of ihe theme saug. In addition io 
1 lii- theme, S'c'-inx Like Old Time*, played in 
its entirety, SlmiYer presents a batch of stand- 
ards in thv smoothly professional slyle <jf sj 
iii't.wi>rU ccew untrnuhlcd hy coiislant changes 
in personnel, l^oni^een strings, ffOir wood- 
winds, Kreneh horn, ;jnd harp add up in a 
ilexihle medium, 

Tbe Kric dohn?on c:'ew featured in the 
other reel is not. too well known outside ol 
tlie West minster catalog but. like the Sbaflfor 
organ iz,a t ion, lboy go Jiooul tlioft work with 
nj iuinium fuss and no suggestion of euieness 
in the ari'i-) hgements-. Horlger.s and llrirt fans 
riin'l go wrong t^n this '>ne. 

Richard Hayman: Caramba 

Mercury Q STB 60103 

AuyuiK- for small clouds of hope on tle r 
horizon '} This reel oilers several clues por- 
rending a Slight shift in the altitude of record 
companies where tape is concerned. The llrst 
Inkling that something a bit diiTeient was 
underway arrived wi1h the morning mail the 
other day. A hnnch of Mercury topes Thrjf 
hod been shipped for review on Ibe initiative 
el' the parent disc linn instead of the indns- 
iry's clearing bouse, 1'nited Stereo Tapes. 

Ever since Ampex re;iched Its decision on 
the technical and commercial feasibility of 
open -reel, four-truck tape at 7.r> ips. most 
record companies have :>eon quite content Io 
let others shoulder the burdens of providing 
music on lape. So widespread was this feeling 
uiuoug record firms when the stereo disc 
elbowed our two-track stereo tape, there fa 
good reason to believe that tape recordings 
would have disappeared from the market if 
Aihpe-x bad nut set up I'ST to process* dis- 
Tribute^ promote iind worry abonl I. boji in 
general. In Dm last few months, three major 
blinds — Yiclur, Columbia, and Capitol— -hiive 
been handling all responsibilities for their 
own recently announced entries on 7>u ips 
open reel, Now Mercury is showing signs of 
a more active role in the fortunes of its re- 
leases finding their way to tape. In addition 
Io making more rounded anil purposeful the 
gradually improving career of the l ape. re^ 
viewer. Mercury Kecurds -in this reel av 
least — appears to be taking closer interest 
in the volume of lite signal on the tape, Tin? 
choice of level may have been dictated to 
siooe extent by the nature of the music — - 
Spanish and Mexican blockbusters vaguelv 
<-i ni nee wl with the spectacle of the bulHitfh!. 
Volume is several notches above the regular 
level used by LIST in processing tape record- 
ings for other labels. Such individualism will 
not be easily derided by the listener who has 
insisted on working out his own highly per- 
spinal choice of playback components. It may 
even prove useful in some circinnsl tinees bus 
I liud the level to be higher than 1 umd. 

Arthur Lyman: Taboo Vol. 2 

Hi Ft Tape O R 822 

In its day, the Tal no series by Arthuv 
Lyman made unite ;i hir with noVeliy seekers 
wha were more interested in exotic demon- 
stration material for I heir rigs than ".hey 
were in reasonably aeon rale depiction ot 
music fruin !he South ^eas. The novelty ihdd 
iu hotji disc and tape Jias broadened so tie- 
mendously in recent years. I'm afraid that 
anyone who has kept up with trends will find 
e^en Volume Two of Tu':>oo somewhat old hut, 
SOftie tape fans have discovered that Hems 
such as [bis one are too transitory in their 
appeal to form any sizable portion ot their 
tape library. 

Dick Schory: Wild Percussion and Horns 
ATlenty RCA Victor LSP 2289 

A brass section has been added to the 
Sehory Percussion Mnsemhlo. This in Ihe third 
record by the outfit that had a beautifully 
engineered "straight" percussion disc on the 
market at least a year before the current 
ping-pong vugne in percussion caught the 

(Co)ifinucd on page 86) 
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FISHER 202- 

Stereo FM-AM Tuner 

0.5 Microvolt Sensitivity! Golden Cascode Front-End! 
SIX IF Stages! FIVE Limiters! Exclusive MicroTune! 




b In five days, 31 ,1 19 people listened 
to the sensational FISHER 202-R Stereo 
FM-AM Tuner with exclusive MicroTune! 



■ At che show and since che show, more people have listened to, tested 
and wanted to own the new FISHER 202-R than any other tuner in 
the world! It's easy to understand why— the 202-R offers so many 
exclusive features and new advancements that it is unquestionably 
the world's finest Stereo FM-AM Tuner! ■ 0.5 Microvolt Sensitivity 
for 20 db of quieting with 72 ohm antenna, the finest ever achieved! 

■ 1.5 db capture ratio, the finest ever achieved! ■ Golden Cascode 
Front-End, SIX IF Stages and FIVE limiters, resulting in selectivity 
and sensitivity of a quality never before achieved! ■ Exclusive FISHER 
MicroTune makes absolutely accurate FM tuning child's play! 

■ Automatic interstation noise suppression! ■ AM section provides 
a signal of such high quality that it accurately complements the FM 
section for FM-AM stereo broadcasts! $329.50 



Write today for complete specifications! 



FISHER RADIO CORPORATION • 21-29 44th DRIVE • LONG ISLAND CITY 1, N.Y. 



Export: Morgan Exporting Corp., 45B Broadway, New YorV U N. Y. ft Available in Canada through CanacKan-MartonI 
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1. UHER'S TRULY 

For .some months now I've been playing 
around with a gorgeous, gr^y-wMte, peb- 
ble-grained, portable tape recorder, four 
track stereo ajxcf full of trick?; with a naiiie 
that is prone to all sorts of unintended 
linguistic eon fusion — its German makers 
didn't think along such lines, obviously, 
when they attached the monicker, in fact. 
I-'ve worked with two of thorn, and listened 
in on a third, part of the editor's home 
system. On that occasion 1 found myself 3 
after a couple of martini's, saving, "is that 
tfljtsr recorder j or mine?-' Double talk, but 
I meant it quite singly. 

There are many things I find wholly ad- 
mirable a boot this Uher "Stercoreeord III" 
and a few minor items that have given me 
a bit of trouble — enough to postpone this 
discussion until I had them cleared ftway 
and straightened out. That being done, I'm 
off in a elond of dust (as we used to say 
when we were kids), and my only hope is 
that in the meanwhile Tjher hasn't gone and 
brought ont a new model. No need for one 
that I can see. 

The Uher recorder has the simplest, most 
compact, most reasonable and easy- to -learn 
control system of any four- track stereo 
recorder I've so far looked at. This means 
a lot, because four-track stereo, both play- 
back and recording, requires a lot of con- 
trolling. At a drop of a designer's hat, the 
control board" of a home recorder for this 
sort of all-out stereo Gap evolve into B 
flashing maze of colored lights, pushbut- 
tons, levers and what not, guaranteed to 
bewilder anybody, even including the de- 
signer himself. (The same thing applies to 
the modern stereo preamplifier, yon-ll note. 
The tendency is towards enthusiastic com- 
plexity.) 

There's so much to be controlled, in fnur- 
frack. You must provide not only for two- 
way stereo recording and two-way play- 
back, but- also for complete mono recording, 
on all four tracks one after the other, plus 
complete mono playback of the same. (And 
if you really want to be comprehensive, you 
provide for old- type two- track stereo play- 
back as well). All of which modes must be 
integrated with other functions — erase, for 
instance. Gotta be able to cruse two tracks 
at once, but not the one between them ; or 
erase just one track (mono), leaving three. 
Got to be able to push the recording 
"safety" button for one-track or two-track 
recording and hook up the playback for one 
track, or for two, through the built-in 
monitor speakers as well as not through 
them, i.e. bypassing whatever built-in power 
amps may be on hand. 

Then there are level problems- Two in- 
eoming ch-Aimals, from mikes find /or from 
radio or phono or another recorder , or 
whafc-have y ,i, ; two outgoing channels, to 
be balanced somehow or other for the 
built-in speakers, but not to be balanced 
when bypassing the speakers. (You want a 
fixed output level from the playback pre- 



Edward Zatnall^anby 

amps.) There are the level- i lulicating de- 
vices, two of them, which basically measure 
what is going on each channel, but may 
also measure what comes back out — if you 
hook things up that way. (Uher doesn't.) 

And there are the extra, conveniences. 
Stc re o r e ve rsad > for i s \ s t a n cc \ s wit ch i n g 
channels to opposite sides. Useful in case 
yon got your mikes mixed up in the record- 
ing, on 'the wrong sides. Tone controls- 
one for each channel on playback (but not 
on recording) — plus, of course, a pair of 
volume controls for recording your two 
channels and another pair (the same, or 
different, depending. . . .) for playback 
levels via built-in speakers. Should they be 
semi-detached, i.e., adjustable as a unit via 
friction, but also adjustably separately? 
Should they be entirely separate, one con- 
trol for each channel, in and out? Or should 
they be ganged, joined, one Control for 
both channels, unadjustablc ? Should there 
be an adjustment, but maybe off somewhere 
inside, to be set and then left alone? Moot 
questions, that must be answered somehow 
in every four-track tape recorder. 

End, as if this weren't enough, there are 
the extra-extra conveniences. Play back one 
track and simultaneously rceord on another. 
Brilliantly useful, but Q switching head- 
ache, I "would think. "Pause" — stop the 
tape, but don't disconnect the recording 
circuit. Again, useful but adding more 
innards. 

All this in addition to the standard inc- 
chanieal controls on any recorder, problems 
enough in themselves even after ten years or 
so of progress. Fast forward and reverse. 
Slow -a peed, careful movement, either -way, 
for accurate spotting. Tape lifting for re- 
wind, to save heads. Tape t^-Efting, for 
manual jockeying of the reels during so and - 
spotting. (Not all recorders have this nega- 
tive refinement, these days, but Uher docs, 
via the "pause" control.) 

And finally, there are the stunt controls. 
Remote service of one sort or another — 
Uher Efts it. Start or .stop, record or play, 
via controls at a distance. (Have to be 
able to disable the remote stuff, too.) A 
ii nn 1 i i 1 Ii p — sy j i ch roi i i xe d oper ati on wi t h 
assorted film or slide projectors. Uher lias 
that, too. 

And all of this to be incorporated in a 
low-priced, snazzy -lookiugj home-type ma- 
chine that Aunt Minnie is supposed to be 
able to say o oh -how- lovely and then operate 
correctly the first time with her eyes tight 
closed in ecstasy. Phewl Big order. 

Impossible, indeed. But Uher has done as 
well as anybody will for awhile. 

Let's sec whether T. can make it sound the 
way it works — reasonable and simple like. 
The basic controls, to begin with, are 
grouped in three- easily identified chimps. 
Middle for the stop-and-go part. That's 
mechanical. Left side for all playback 
functions, plus the on -oil" and speed knob. 
Bight side for all recording functions. This 
tripartite arrangement, Pd suggest, is 
likely to become the standard format for 



home stereo recorders and has already 
appeared on a good many recorders, with 
variations in detail. 

Uhcr's knobs, pushbuttons and tabs 
(keys) are tastefully and symmetrically 
distributed, all in white except the glaringly 
red record safety button, I was particularly 
pleased with the variety of sizes and 
shapes, within this symmetry. A standard 
design weakness, it has always seemed to 
me, is the desire for symmetry at the ex- 
pense of practical variety in the controls. 
Liows and rows of identical buttons, or 
plugs or lovers, neat looking but extremely 
hard to use! Uher knows that the sense of 
touch is vital in control functioning, and 
thus the actual controls are of easily "feel- 
able" shapes and sizes, clustered for the 
easiest muscular action. 

Where functions are similar, in record 
and playback, the Uher controls are alike, 
Take the channel-choosing pushbuttons, a 
pair of them on each side. There's no con* 
fusion, been use of the clear functional 
separation, right and left* And yet the 
identical "feel" does in fact indicate com- 
parable action, for playback and for re* 
cording. They do an astonishing amount of 
switching between them, these four buttons, 
two on a side. On the left, playback, you 
push both down for stereo sound, snap both 
to the up position for stereo reversed, 
switching the two playing amplifiers to 
opposite speakers. Push down only one 
button and you get mono, playing only OUe 
track; push the other and you get only the 
other track. ( li Mono I and IP') 

On the recording side, on the right, the 
same pair of pushbuttons works in the same 
fashion, except for the stereo reverse, which 
is omitted in recording. (Why have it 
twice; two wrongs to make a right?) Both 
buttons down for stereo recording; to re- 
cord either track separately, mono, push 
down only the corresponding button. 

Not a chance of a mistake. You always 
know what yon are doing, at a glance, and 
more important, you know what ijoit have 
done, what you are hearing in playback, 
The controls" tell you instantly, 

This seems to me essential, even though 
it does require what looks like duplication 
of numerous controls where, theoretically, 
there could be an economical doubling- up 
to save On costs. Uher keeps things a pari 
(with separate controls) wk&r$ the mind 
must keep them apart. I won't soon forget 
my initial bewilderment with the ingenious 
Tandbcrg .", which used the same volume 
and channel- selecting controls for both 
recording and playback. (The machine, of 
course, was an adaptation of a "chassis" 
originally designed for mono recording* 
Tandbcrg ti. designed for stereo, is another 
story.) 

In line with Uhcr's control clarity there 
are some nicely foolproof associated switejt* 
ings. On recording, Uher has a tricky mike 
hook-up for mono work that allows the 
lower of the two mike receptacles to be 
used for cither of the two available tracks 
— just push down the button for the track 
yon want and leave the mike where ii is. 
But when both buttons are pushed down, 
for stereo recording, the lower receptacle 
feeds Only its own proper track ; the second 
mike takes on the other track. Neat. 

The smiuc kind of circuitry is. used in the 
playback area. With both channel huttoua 
pushed down > for stereo playback, each 
track feeds its own amplifier -speaker sys- 
tem, via the separate (dual concentric) vol- 
ume controls, and you hear stereo from the 
two tiny built-in speakers. Snap both but- 
tons to the up position and you have stereo 
reverse, the tracks switched to the opposite 
Speakers. Hid push down only one but ton, 
for mono playback, and automatically the 
one signal is fed into boOi amplifier -speak- 
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IF YOU LOVE TO CREATE . . . BUILD 



c jgicgt l 

In > | £ 0 ^ A and 

Mono Hi-Fi... 
the experts say 




» Exclusive advanced systematized engineering 

• Latest and finest quality parts 

• Exclusive "Beginner-Tested" easy step-by' 
step instructions 

• Exclusive TRIPLE quality control 

• Exclusive LIFETIME guarantee at nominal cost 
IN STOCK — Compare, then take home any EICO 
equipment — right "off the shelf" — froni 1500 
neighborhood EICO dealers throughout the LL S. 
& Canada, <most of whom offer budget terms. 
HF81 Stereo Amplifier-Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self-contained dual UW amplifiers to a pair 
of speakers. Provides 28V/ monophonlcally* 
Ganged level controls, separate balance control, 
Independent bass and treble controls for each 
channel. Identical Williamson-type, push-pull 
EL84 power amplifiers, "Excellent" — SATURDAY 
REVIEW. "Outstanding . . . extremely versatile.'* 
- ELECTRON ICS WORLD. Kit $69.95. Wired 
$109.95. IncL cover. 

HF85 Stereo Preamplifier: Complete master 
stereo preamplifier-control unit, selTpowered, 
Distortion borders on immeasurable. Level, bass 
Si treble controls independent for each channe 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM-multiplex. One 
each auxiliary A & B input in each channel. 
"Extreme flexibility ... a bargain." - HI-FI 
REVIEW. Kit $39.95. Wired $64.95. frtcl, cover. 
New HF89 100-Watt Stereo Power Amplifier! Oual 
SOW highest quality power amplifiers. 200W peak 
power output. Uses superlative grain-oriented 
steel output transformers for undistorted re- 
sponse across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. IM distortion 
0.5% at 100W; harmonic distortion less than 1% 
from 20-20,000 cps within 1 db of 100W. Kit 
$99.50. Wired $139.50. 

HF67 70-Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit-wise to the 
superb HF89, differing only in rating of the out- 
put transformers. IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20-20.000 
cps within 1 db of 70W. Kit $74.95. Wired $114.95. 
HF86 28-Watt Stereo Power Amp. Flawless repro- 
duction at modest price. Kit$43.95. Wiren$74.95. 



FM Tuner HFT90: Prewired, p realigned, tempera- 
ture-compensated ,l front end" is drift-free. Pre- 
wired exclusive precision eyetronic£> traveling 
tuning indicator. Sensitivity; 1.5 uv for 20 db 
quieting; 2,5 uv for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM-multipLex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. "One of the best buys in high fidelity kits." 
- AUDIOCRAFT. Kit $39.95*. Wired $65.95'. 
Cover $3.95. "Less cover> F.E>T. incl. 
AM Tuner HFT94: Matches HFT 90. Selects "hi-fi n 
wide (20-9000 cps @ -3 db) or weak-station 
narrow (20-5000 cps @ -3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eye-tronic^ tuning, "One of the best 
available." -HI-FI SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover & F.E.T. 
FM/AM Tuner HFT92 combines renowned EICO 
HFT90 FM Tuner with excellent AM tuning facili- 
ties. Kit $59.95, Wired $94.95. IncL cover & 
F.E.T, 

AF4 Economy Stereo Integrated Amplifier pro- 
vides clean 4W per channel or 8W total output. 
Kit $38.95. Wired $64.95. Incl. cover & F.E.T, 
HF12 Mono Integrated Amplifier (not illus/): Com- 
plete "front end" facilities & true hi-fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wired $57,95. IncL cover. 
HFS3 3-Way Speaker System Semi-Kit complete 
with factory-built %" veneered plywood (4 sides) 
cabinet. Bellows-suspension, full-inch evcursion 
12 v woofer (22 cps res.) 8" mid-range speaker 
with high internal damping cone for smooth re- 
sponse, $\h" cone tweeter. 2V* cu. fL ducted- 
port enclosure. System Q of Vi for smoothest 
frequency & best transient response. 32-14,000 
cps clean, useful response, 16 ohms impedance. 
HWD: 26%" x 13%" X 14%". Unfinished birch. 
Kit $72.50. Wired $84.50. Walnut or mahogany. 
Kft $87.50. Wired $99.50. 
HFS5 2-Way Speaker System Semr-K.it complete 
with factory-built W veneered plywood (4 sides) 
cabinet. Bellows-suspension, Va" excursion, &" 
woofer (45 cps. res.), & 3Vi rr cone tweeter, VA" 
cu. ft, ducted-port enclosure. System Q of for 
smoothest freq, & best transient resp. 45-14>O00 
cps clean, useful reap. 16 ohms. 



HWD: 24" x 12V*" * 10W y - Unfinished birch. Kit 
$47.50. Wired $56.50. Walnut or mahogany. Kit 
$59.50. Wired $69.50. 

HFS1 Bookshelf Speaker System complete with 
factory-built cabinet. Jensen B" woofer, match- 
ing Jensen compression-driver exponential horn 
tweeter. Smooth clean bass ; crisp extended 
highs. 70-12,000 cps range. 8 ohms, HWD: 23" 
X 11" X 9". Kit $39.95. Wired $47.95 

HFS2 Omnidirectional Speaker System (not illus.) 
HWD: 36" x 15V4" x "Fine for stereo" — 

MODERN HI-FI. Completely factory-built. Mahog- 
any or walnut $139.95. Blond $144.95, 
New Stereo/Mono Automatic Changer/Player: Jam- 
proof 4-speed, all record sizes, automatic changer 
and auto/manual player. New extremely smooth, 
low distortion moisture-proof crystal cartridge 
designed integrally with tonearm to eliminate 
mid-rango resonances. Constant grams stylus 
force is optimum to prevent groove flutter dis- 
tortion. No hum, turntable attractions, acoustic 
feedback, center-hole enlargement. Only lOW X 
13". 1O07S: 0.7 mil, 3 mil sapphire, $49.75. 
Incl. F.E.T. and Ji Magnadaptor." 

tShown In optional Furniture Wood Cabinet 
WE71: Unfinished Birch, $9.35; Walnut or 
Mahogany, $13.95. 

tlfShown in optional Furniture Wood Cabinet 
WE70: Unfinished Birch, $8.95; Walnut or 
Mahogany, $f2.50. 



EICO, 33*00 N, 8lvd,. LLC. 1, Rgfo; 
Show mo how to SAVE 60% on ca*y to- 
top>.qwl(ty Hi-fL Send FWCJE catalog, Stamp HW 
Guide u hi", name at noi^hborhoud FiCCJ 



riarri? .., 
Address 
cay 




I 



New! 36-page Guidebook to Stereo 
and Mono Hi Ft . _ . Senri 25$ to 
cover handling and postage. 



EXPORT: Roburn Agencies, Inc., 431 Greenwich Si., Kew York 13, N. Y. 
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STABLE 
ROTATION 
GIVES YOU 
REAL 

SATISFACTION 



NEAT 

Professional 4 speed turntable with 
hysteresis synchronous motor 

P-68H 




Specifications 



Motor : 

4 pole capacitor-start hysteresis 

synchronous motor. 
Turntable : 

12" diameter aluminum diecast- 

ing. 
Speed ; 

16-1, 33-i 45, 78 r.p.m. 
Power consumption : 15 watts. 

Recommended stylus force: 

15 gr. maximum 
S/N : 45 db minimum 
Wow and flutter : 

0.25% maximum 
Frequency : 50 c/s.--60 c/s. 
Voltage : 90—117 volts. 

NEAT 0NKY0 DENKI CO., LTD. 

No. 4-1 chome, Kanda HatagO-chO, 
Chiyoda Ku. Tokyo, Japan 



cvs. Two-speaker mono. You can do it with 
either truck, via either button. (If you 
want only one speaker, turn down one vol- 
ume control.) 

In either situation, recording or play- 
back, it ik virtually impossible to make a 
mistake. And = ■ 1 1 via four .simple push- 
buttons, two for each function. 

Details like this excite my julmi ration, 
for they represent the best sort of ingenu- 
ity and simplicity, good thinking in a situ- 
ation where a false move means disaster. 
Personally, I would like to see a stereo 
preamplifier as simple and as foolproof, in 
its own area, as this I- her is in its tape 
field. I haven't yet. 

The Uher runs at three speeds in a tricky 
way. One knob does it, and to change speed 
you must turn the machine off entirely. The 
knob moves up and down for speed change, 
turns clockwise in each position to switch 
on the power. (The drive motor in the Uher 
is of the constant-running typo,) This sort 
of electromechanical interlock is, of course, 
a feature of most home tape recorders and 
it 13 further used in the expected ways 
throughout the Uher. You can't push the 
recording safety button without stopping 
first, then pushing the start tab. You can't 
move the rewind-fast-forward until un- 
locked by the stop tab, and so on. 

An indication of Uhcr's wide-awake 
thinking on the matter of home usage in 
actual practice is in the simple and effec- 
tive tab marked stoi\ There arc three tabs, 
like piano tceyft, lined up in front of yon-, 
the middle one. stop, is three times as hi it 
as the Other two, START and Pause. Excel- 
lent! Tor it is the STOP control that you'll 
want tn find quickly in every emergency. 
The others are always used with delibera- 
tion and care. Now who else has thought 
of tlmt? 

Moreover, the fast-motion key, thin, side- 
wi.se and placed immediately in front of 
thete, slides cither way in the direction of 
the resulting tape motion, You can move 
tape very slowly, via light friction, slide 
this tab further for full speed and at the 
extreme positions lock it in place, It un- 
locks via the big stop tab, instantly. (I 
found the locking too quick for my taste. 
T often locked it in fast motion vrhen I 
didn't mean to ) 

The handy convenience of these odd- 
shaped tabs and keys, right under the fin- 
gers, must be felt to be appreciated. Again, 
a mi ilium m elm nee for confusion, whore a 
row of identical buttons or fejss merely 
invites mistakes, however pretty they mav 
look. 

Levels? A horizontal double "eye" right 
uex:. to the tenter operating controls and 
angled tor ward, two thin green .stripes 
that close from the sides to" muet- at the 
middle. Xcot, accurate, :md they vend only 
ou recording. With the 41 pause" key down 
( it's called "stop" ) . you can read levels 
before you record, or use Uher for a public 
a (Id res* system — or two, via two mikes, 
(But look out for feedback. ) 

M ikes i Two dynamics are furnished as 
regular equipment; T took on a pair of 
fancier ones, the A KG D U) Bk/Hi, to 
avoid bottleneck ing, just in case. But you 
can <^(. j t- these as an alternative ; yon needn't 
buy them in addition to the standard pair. 
(I would, certainly recommend the more ex- 
pensive mikes, it; you can manage t'aem in 
your budget, ami you can always argue 
with the L T her salespeople.) 

The Uher inputs and outputs, with Ger- 
man-type connectors, ore clumped in ;t re- 
cess to one side of the recorder, with a 
sliding shutter to cover it up. The twin 
speakers face towards you at the front end, 
behind the carrying handle, a strap that 
goes atJ the way across. The Uher lid goes 



on with the two reels in place — which isn't 
possible with many other recorders, even 
including the old Ampex GOO. (Indeed, 1 
"lost" a valuable reel of tape for a week 
or so, then found it sitting on the U her, 
just where I'd left it.) 

This is the first portable recorder fvc 
tried that features built-in stereo playback, 
(The Tandberg 5 had only one sport ker.) 
It works — with reservations. What more 
would you expect « 

The two little built- in speakers, first, are 
able to make an astonishing amount of 
noise for their size. I used the machine one 
night- to play a mono dance tape for some 
thirty or forty noisy folk dancers and the 
sound was actually louder and more solid 
than that of the local phonograph, which 
had much larger speakers in it. The quality, 
via these miniatures and their built-in dual 
amplifiers, is surprisingly good. I was im- 
pressed. 

As for the built-in stereo — it is there, 
right in front of your nose. That is, to hear 
stereo you must put your nose down about 
six inches in front of the recorder, or tip 
the machine bodily up into your face at 
close range. The speakers aren't much more 
than six inches apart. At this nosey range, 
the stereo is excellent — just switch to two- 
speaker mono (via those excellent push- 
buttons) and you'll hear how excellent it is. 

At a few feet of distance, of course, the 
stereo increment decreases quickly to infin- 
ity; it is plain mono, for all but the man 
with his nose in the machine. But for quick 
monitoring and on-thc-spot playback the 
stereo speakers are extremely useful and, 
indeed, essential for portable stereo. I'm 
all for them, even if the stereo is strictly 
for one listener at a time. 



I could go on and on, but it's time for a 
few minor reservations — what- good is a 
plus report without a hit of minus to give 
it salt? 

I'll have to prod Uher gently in one very 
minor direction. As in some other record * 
ers, both American and European, this one 
Ims no outputs. What; No outputs at all? 

A single receptacle, for a special plug 
feeds only to Uhev's own pair of extension 
speakers, via the internal amplifiers; but 
nary a socket will you find that feeds 
straight from the preamps, for your own 
outside hi fi system. No visible way to hook 
(he machine into your hi ft, 

Instead, you can use one or another of 
the sockets intended for other functions, 
The directions don't help you much, hut I 
was told verbally how to do it. You use 
either a socket labeled cryptically "bal- 
ance/' or else use the radio in put. Ab- 
solutely nutty, on the face of it ; but this 
is not an idiosyncrasy of IJhcr's; it appears 
on most European tape recorders , until 
modified for American usage, and evidently 
reflects a European way of thinking. Over 
there, you use a recorder is a recorder, not 
as a hi fi component. 

What is needed, obviously, is a standard 
pair of American- typo TAPE- OUT sockets, 
110 A -type, straight from the two pi camps* 
Eventually, that's what there will hO } when 
the news gets back to Germany. It 1 a hap- 
pened ill ready in other imported machines. 
Meanwhile, you can play your stereo tapes 
quite nicely via your own stereo amplifier; 
it's just that your sense of Apneas may be 
violated by using an input for an output, 
even it it does work! All these outputs, by 
the way, arc three-wire hook-ups, which may 
cause you some mild stereo complications, 
.Four-wire is better. 

Time dies and so does space, I'd like 
playback tone controls marked for "flat" 
or "normal," which these aren't. Not. im- 
portant. I d like an easier play back cut-out 
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''Quoted from 



high fidelity III 




EQUIPMENT REPORTS 



tcrial will soon reveal the almost total absence of 
coloration introduced by the AR-3. The sounds 
produced by this speaker are probably more true 
to the original program than those of any other 
commercially manufactured speaker system we 
have heard. On the other hand, the absence of 



*A reprioc of the complete 
Hirsch-Houck Laboratories 1 report 
on the AR-3 speaker system, as 
it appeared in High Fidelity magazine, 
will be sent on request. 



AR-3's (and other models of AR speakers) are on demonstration 
at AR Music Rooms } at Grand Central Terminal in New York City, 
and at $2 Brattle Street in Cambridge, Mas sachit setts. 



ACOUSTIC RESEARCH, INC., 24 fh&mdikti Street, Cambridge 4 K Massachusetts 
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You 




Say 



AUDIO 



Publishing 

■Mi 

Cookbook? 



' ' ' ■ 

|Yes. AUOJG is publishing a cookbook- 
riot that we intend to extend the subject 
of gastronomy to include recipes in fu- 
ture pages of AUDIO. 

You may ask , . ■ why? 

And we woultf answer— Simply because 
we feel that people who read AUDIO, 
and enjoy the finest quality music repro- 
duction also enjoy really good food on 
their tables. 

Your next Question may be.,. Is it a dif- 
ferent kind of cookbook? 

Of course our reply would be— Yes \ Oh, 
it doesn't have a revolutionary format 
and it appears to look like any ordinary 
cookbook. But, the secret of its goodness 
Is the recipes that fill its 148 pages... 
recipes responsible for the heart wann- 
ing, flavorsome, homespun aromas expe- 
rienced only in the kitchen of an Adiron- 
dack country home. 

khe name of the book is PLACID 
RATING, and it is chock full of palate- 
tempting recipes compiled by Climena 
>M. Wikoflf, owner of the Mirror Lake Inn 
....at (you guessed it) Lake Placid, New 
York. 

Actually, the first edition (now out of 
print) was discovered by Mr. AUDIO 
(C, G. McProud) during his stay at Mrs> 
Wiko fit's Mirror Lake Inn, where, in Mr. 
McProud's own words-". . - every meal is 
so tasty that eating becomes a real joy? 
wliere each night 7 s dessert excels the one 
from the night before, where one fms to 



push himself away from the table before 
upsetting the daily calorie count " 

Here is a cookbook that will enable you 
to recreate in your own homes superb 
dishes experienced only at the Mirror 
Lake Inn— dishes like Lake Trout Baked 
In Wine and Adirondack Apple Pie, rec- 
ipes for which are reproduced below— 

LAKE TROUT BAKED IN WHITE WINE 

FUmcve htvU*nd latLiifrora 1 2-poimd fcth* SpLk open down 
bade and rinse well. Remove backbone and rub inside whli lcmon^ 
salt, pepper and thyme to tute. Knead I tablespoon o( butter 
and anchovy paste the sue of a Urge p«; placing mixture iiuide 
fiih. Place fish in a greased baking pan and caver with Yt cup 
oi while wine. Bake 2& to SO minutci in moderate ovea, 350 
degrees. Bane frequently. Garoiib with parley ar.d lemon 
and serve vuh plain boiled poutod. 

ADIRONDACK APHE PIE 

1 c 5Ugat 3 tbips. white com syrup 

2 itapi utied flour $ to 8 tan applet, thinly 
Yi up. grated nutmeg sliced 

C. ftraiigc jinee pastry 
Yi c incited butter 

Mbc together the sugar, Hour, nutmeg, orange juice, com 
syrup and melted butter. Add the sliced applet and 
ly. Bkiner a pic pan heavilv before putting in your pauiy. Fill the 
pie shell wiih ihc Apple mixture and make pastry strips for the 
iop which ihould be dipped in melted butter before putting on 
the pic. Bake in 400 degree oven for 1 5 minute*: reduce heat to 
250 degrees and hake 35 lo 40 minute* longer. 

This colorful book, plastic bound for easy 
handling, will contribute many wonder- 
ful adventures in food for everyone in 
the family. Order a copy today, the Lady- 
of-the-house will adore you for it. Inci- 
dentally, . ♦ it makes a wonderful gift for 
anyone. PLACID BATING, 152 pages, 
Plastic Bound: $3.95. 




switch; on liber you nutsi lift the volume 
control clumsily upwards to kill t.lie two 
speaker* for recording — and T invariably 
forget:* jnodneing an ungodly squall of 
feedback the instant the record huf.tnn is 
pressed, scaring my talent out of its wits. 
Again, minor- nor is it easy to know just 
what to do in this ease. And one Inst, 
incongruous item that I'll bet Uhor has 
never not -iced. When you carry the Diaebutej 
the speakers point upward, directly beneath 
the carrving strap. What do you do -when 
it yahis? It" rains fight into the speakers, 
I ean tell you, and it snows into thcui too. 
I experienced both— but managed to. pre- 
vent serious damage by scuttling quick, like 
a crab, to where I Wiis going. 

Oh yes— something about, the phono- 
radio input switch, and I forgot to observe 
thai the recording volume control is per- 
manently ganged, one control for both 
channels". (Hut with t-u-o level "eyes," one 
for each.) This, 1 believe, is :i goml idea. 
Nothing 'is more disastrous, for nmatcnr 
stereo "recording, than :i shifting volume 
balance that changes in mid-recording. It 
is impossible to compensate tor it in the 
playback and your recorded sounds WW 
always jump madly from side to side, un- 
controllably. 

Uhor is absolutely right, then, in hooking 
the two channels permanently together for 
all stereo recording, leaving the adjustment 
and balance for playback. 1 suggest only 
that either an internal level-set or a careful 
factory balancing should be provided. The 
two recording preauvps rue likely to be 
different, ami probably will grow difltcr- 
cuter with time. Mine weren't the same, 
though the difference was not serious. 

No recorder should ever have separate 
channel gain controls for recording unlets 
there is a master control in addition. In 
professional models there always is. In 
Lome machines, the Oer arrangement 
seems to me the only one that is practical 
for foolproof two-channel recording. 

The Uher's controls are marked ingeni- 
ously via the European system of graphic 
little "pictures." that explain functions at 
a glance. These, with the few necessary 
English words, are h.id onto a sheet of 
Clear plastic that fits under the control 
panel— just replace the plnstie tor any 
other language yon may need. Tiber's some- 
what complicated instruction booklet isn't 
quite so simple but also Comes- in various 
tongues. Mine was in German (I got an 
English replacement with thc second ma- 
chine), and i rcallv donnderod, from 
Laul&tacrkcrcfjclnng md KlangUnbenwaM 
right through to ]}andoe*chiKindigkeit 
iaichh;». But I figured out most for myself, 
by the try-it-and see -what Imppens method, 
even before T got the English booklet. 

There's more — automatic stop, sound 
on sound, the extra 'Wk us to mat" remote 
control, mid that excellent synchronized 
slide projector feature, where your re- 
corder gives your lecture for you and runs 
An automatic slide projector too, changing 
the pictures at the right moment a* your 
voiee talks from the tape. Works like a 
charm. Enough said. Given the right play- 
ing speed and proper output connections to 
vonr hi fi, this little Uhor recorder can be 
a solace to anybody's stereo hours. 

2. MACRO AND MICRO 

It's getting dreadfully hard to say any- 
ihing useful about loudspeakers these 
days. Mow, if only a new speaker had the 
complex array of controls and general 
gad go try you find on a. new tape recorder! 
Instead,' all there is normally is a level con- 
trol or two and a pair of standard con- 

(Continued on p^9 e ^} 
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there are mixers . . . then, there are the fabulous 



new 




CustoMixers 



designed and built by OLIVER BERLINER, internationally 
known sound systems authority 

At last professional MONOPHONIC and STER- 
EOPHONIC mixer amplifiers for Motion Picture 
and Public Address Systems, Broadcasters and 
Recordists . . . the CustoMixers incorporate feat- 
ures not found in any other mixers, regardless of 
size or cost; with quality equal or superior to 
anything in their price range. 

The incredible UltrAudio CustoMixers* custom- 
ized because you select only the facilities needed 
to meet your personal requirements / are styled 
to compliment the most discriminating home or 
studio decor, and are perfect for portable* or 
permanent installation. All CustoMixers incorpor- 
ate the amazing professional LINE-ATEN 0 
Straight-Line volume controls and Plug-In ampli- 
fiers and transformers. 

■tf handsome carrying case optional at extra cost, 
©potent pending. * (rode marka of Obcrlinc, Inc. 

COMPARE THESE EXCLUSIVE CustoMixer FEATURES: 

* Every control and indicator is Straight-Une for easier operation of multiple mixers and easier 
viewing of settings and levels. 

* All input transformers and Shock-Mounted preamplifiers plug in. Buy only those items yoj need. 
Virtually failproof ... no need to repair; just replace in seconds and you're back "on-the-air" 
with a spare. 

* Plug-in accessory TONE GENERATOR. (Remove any preamplifier; plug in Oscillator to put sus- 
tained tone on the output line for level setting. Remove Oscillator; replug preamplifier.) 

* Input impedances 50 to 600 ohms and ht-z ; low or high level. 

* Output impedance 50 to 600 ohms and ht-z; illuminated standard vu meter on each output line. 
*5V4xl9 inch front control panel for standard rack, carrying case or console mounting. Fused 

silicon rectifier power supply. 

* Separate output connection for stereo or monophonic headphones, mnnitnr amplifier and public- 
address system feed. 

* Extremely light weight with easy-on-the-eyes military specification rugged finish, beige with 
white lettering. 

* Unique replaceable designation strips indicate use of each mix position. 




Model m-5: five independent mixing positions plus 
master gain control. Phono equalizing and cueing 
switches on front panel for mrxers 2 & 3. A 60db 
pad switch enables mixerl to accept a high level, 
low impedance source. Single channel output. 



A 2*channel fully stereophonic mi)ter (shown fn 
optional carrying case) with two mix positions and 
a master gain control per channel. Special "MIX" 
switch permits all mix positions to feed both 
channels simultaneously with sub-master on each 
channel. 



UltrA udio 



For technical and factory-direct purchasing information, 

write to Oliver Berliner at Dept. 2-12 



7471 Melrose Avenue / Los Angeles 46, California / U.S.A. 
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EDITOR'S REVIEW 



YEAR IN REVIEW 

Tin: yf,ak which in just a tew more days is 

likely to be remembered as the beginning of the 
end 01 the sellers' market in hi-fi and the begin- 
ning of a new era wherein quality is the important 
consideration. Five years ago. or even two years ago, 
it v^as possible to sell almost anything that was labeled 
li hi-fi'" — now the potential buyers are beginning to 
listen with their ears instead of with their eyes, which 
many seemed to do with their entire experience of 
sound consciousness deriving from what the news- 
papers advertisements said. 

True there is plenty of junky equipment on the 
market, though very little of it is in the component 
field. It is still possible to buy a complete stereo phono 
system including a. changer, a stereo amplifier, and 
two speakers (however close they may be spaced) for 
somewhere around $30. With, possibly, a few VS 
records thrown in. But in the high fidelity component 
field, the really successful companies are those which 
are building the best possible merchandise, even if the 
price tags must reflect the extra cost of manufacture. 

All of this is a good sign, in our opinion. The entire 
audio industry was founded on the desire of the sin- 
cere music lover to have sound reproduction in his 
home as close as possible to what he would hear in 
the concert hall While that elusive quality has never 
been properly defined because with 2000 seats in a 
given hall the " concert hall" quality is sure to differ 
slightly with each one. The eoneertgoer who hahitnally 
sits in the top gallery hears an entirely different sound 
than does any occupant of the first five lows. Aside 
from- that, however, it is certain that the serious 
listener is at least able to obtain his — as Mr. Canby 
has occasionally said — : ' imagined original'' by choice 
of equipment and by careful manipulation of the con- 
trols and by judicious placement of the loudspeakers. 
In spite of comments often made in the industry, 
we feel that the swing back to top-quality equipment 
is a good sign. Xo one in the high fidelity industry 
seriously expects that component hi-fi will ever become 
a w mass' 7 business in the same sense that. TV or pocket 
transistor radios have. But there is plenty of reason 
to believe that this industry can always find plenty 
of quality-conscious buyers to ensure a thriving — 
though possibly small when compared to some of the 
mammoth radio and TV companies — business. There 
are over three million new homes started every year, 
and every single one of these homtt is a prospect for a 



hi-fi system. Not, possibly, lor the most expensive units 
in the line for every one of these new homes, but 
surely for seme sound reproducing equipment. And 
do not forget for a moment that the younger genera- 
tion — those who are starting these new homes — are 
more conscious of sound and music than the older gen- 
eration, largely because they have been exposed to 
more music in schools and elsewhere. We see no neees- 
sary diminution of the over-all high fidelity market 
for years to come. 

But it is possible that we will have to sell hi-fi in the 
next few years — the days are likely to he over when 
all that was necessary was to open up a store and 
then sit down and watch the customers walk in. Th:» 
successful hi-fi merchant must know his business, both 
technically and commercially ; he must provide impec- 
cable service; he should, in fact, conduct his business 
to the same standards that the successful automobile 
dealer does. 

Actually, automobiles and hi-fi have some points 
of similarity — neither is an absolute necessity, but 
both are desirable. Roth require service. Both require 
a high degree of selling. True, the typical automobile 
buyer knows he wants to buy a car, while we have to 
convince the potential hi-fi buyer that he wants music 
in his home. But we still must sell and keep on selling, 
and perhaps most of all, we must keep the customer 
sold by the quality of our service. 

As we say in the publishing business — all that was 
necessary in the early days of hi-fi was to put out a 
book or magazine with the word "Audio" on it and 
people would flock to bivy it, even though nothing was 
printed on the inside pages. Now the people look inside 
first, and we have to give them something besides 
the cover. 

Perhaps when people learn that there is something 
more to high fidelity than the words iC hi-fi " on the 
label, they will begin to enjoy music more than ever 
before. 

SINCEREST FLATTERY 

We find it difficult to suppress a smile — possibly 
even a smirk — when we look over the panel of experts 
assembled by another magazine in this field to judge 
a number of groups of hi-fi components. On the panel 
were two regular Audio contributors, and we were 
reliably advised that another was asked but declined. 

When an authority is needed, even the other maga- 
zines know win 1 re to go to get one. 
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STANTON Calibration 
Standard: Model 381 - 

An ultra-lfnear professional pickup 
for recording channel calibration, 
radio stations and record evaluation 
by engineers and cri tics ... from 
$48.00 




Collectors Series: Model 380— A pre- 
cision pickup tor the discriminating 
record collector ... from $29*85 




Pro-Standard Series; MK M— A pro- 
fessional pickup outstanding for 
quality control. .. from $24.00 



StereoPJayer Series: Stereo 90 — 
A fine quality stereo magnetic pick- 
up for the audiophile ... $16.50 



more for everyone more for every application 



... so mvich more for everyone . . . for every 
application ... in the complete lino of Stanton 

Stereo Fluxvalves. 

Here is responsible performance - . . in four superb 
models . . . for all who can hear the difference. 

From a gentle x)ianissimo to a resounding 
crescendo-every movement of the stylus reflects a 
quality touch possessed only by the 

Stereo Fluxvalve. 

LISTEN ! . . . and you will agree Picltering: has more 
for the best of everything in record reproduction 
-mono or stereo, More Output-More Channel 
Separation — More Response-More Record I^ife! 
In short . . , more to enjoy. . . because, there's more 
quality for more listening- pleasure. 

Ask for a Stanton Stereo Fluxvalve* 
demonstration at your I-Ii-Ki Dealer today ! 



FOR THOSE WHO 




DIFFERENCE 




PICKERING 4 CO.. INC. PLAIN VIEW, 



Send for Pickering Tech-Specs -a, handy guide for planning 
a stereo high fidelity system ... address Dept. B120 



I.AttTi. COLI-tCrOnS SERIES, FH0- STANDARD SEITIES, CAI.I SR A I l£.i/J STANDA*?/" \£iZ T ii L l A IRKS irf£7> TO D( NOTE ?h£ QUAUTY OF PICKERIHG COMPANY, INC. PRODUCTS- 



A HISTORIC 
TELEPHONE 
EXPERIMENT 
BEGINS IN AN 
ILLINOIS TOWN 



New technology brings the dream of an electronic central office 
to reality . , . foreshadows new kinds of telephone service- 
Today, the science of communications reaches dramatically into space, bounc- 
ing messages off satellites. But an equally exciting frontier ties closer to home. 
Bel! Telephone Laboratories engineers have created a revolutionary new central 
office. At Morris, Illinois, an experimental model of it has been linked to the Bell 
System communications network and is being tried out in actual service with a 
small group of customers. 

This is a special electronic central office which does not depend on mechanical 
relays or electromagnets. A photographic plate is its permanent memory. Its "scratch 
pad/ J or temporary memory, is a barrier grid storage tube. Gas-filled tubes make 
all connections. Transistor circuits provide the logic. 

The new central office is versatile, fast and compact. Because it can store and 
use enormous amounts of information, it makes possible new kinds of services 
that will be explored in Morris. For example, some day it may be feasible for you 
to ring other extensions in your home ... to dial people you frequently call merely 
by dialing two digits . , . to have your calls transferred to a friend's house where 
you are spending the evening ... to have other numbers called in sequence when 
a particular phone is busy. 

The idea behind the new central office was understood 20 years ago, but first 
Bell Laboratories engineers had to create new technology and devices to bring it 
into being. A Bell Laboratories invention, the transistor, is indispensable to its 
economy and reliability. 

This new experiment in switching technology is another example of how Bel! 
Telephone Laboratories works to improve your Bell communications services. 



World center of communications research and development ^^V^ 



Part of a memory plate of the new electronic central office fs shown at right [enlarged 
8 times). Spots are coded instructions which guide the system in handling calls and 
keeping itself in top operating form. Over two million spots are required. Logic and 
memory are physically separated in the machine, so new functions can be easily 
added. The experiment is being conducted m co-operation with the Illinois Bel! 
Telephone Company and the Western Electric Company. 



BELL TELEPHONE 
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The Anode Follower 



CHARLES P. BOECLI f 



Possessing virtues far in excess of its namesake the cathode fol- 
lower, the anode follower provides the audio engineer with a sim- 
ple tool for achieving a wide range of high-quality audio circuits. 



Thb "anode follower" is so called be- 
cause, in its simplest version, the 
anode of the amplifier tends to repro- 
duce the input signal in much the same 
manner as does the cathode in a cathode 
follower. It is a tool of unusual versatil- 
ity to the electronic designer. Although 
the cathode follower is more or less 
limited to a gain approaching 1.0, the 
anode follower suffers no such limita- 
tion; gains of more or less than 1.0 arc 
easily at ta in ed . In eo i u m on w i th tl ic 
oath ode follower, the anode follower may 
have high input and low output imped- 
ances. A gain j it is not greatly restricted 
in this sense. 

The term "a node follower" is gener- 
ally applied to single stages of amplifi- 
cation supplied, in addition to the active 
element with a series input impedance 
and a feedback impedance. In its strict 
sense, the term is applicable only when 
the input and feedback impedances are 
identical, so that under the usual condi- 
tions, the gain approaches 1.0. For want 
of a better term, the plate of a tube, the 
collector of an npn transistor, and the 
coleetor of a p?ip transistor, are all 
called anodes, even though the last is a 
negative element. The versatility of this 
type of amplifier arises from possibili- 
ties of using nonidentical impedances; 
in such cases, although the similarity to 
the cathode follower ends, the term 
"anode follower" persists. 

Circuits of this type find manifold 
uses in the entire field of electronics. 
They may be used as simple mixers, to 
add several inputs with very little inter- 
action or loss of grain; by their use, sig- 
nal filtering 1 may often be accomplished 
with minimum loss of gain ; as imped- 
ance-matching devices, they are far more 
versatile than cathode followers; and in 
the audio field, such stages provide good 
amplification with wide frequency re- 
sponse and notable lack of distortion, 

Design of such a stage involves more, 
however, than simple addition of two 
impedances to an ordinary vacuum-tube 
or transistor stage. If satis factory results 
are to be obtained, attention must be 
paid to the choice of imjjedanee values, 
and unless the impedances are properly 
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the following equation is obtained: 



Fig. 1 . Bask scheme of the anode fol- 
lower. 

chosen, the circuit is apt to perform 
somewhat differently than expected. Un- 
fortunately, treatments accorded the cir- 
cuit in various texts make assumptions 
that tend to obscure the factors affecting 
the proper choice of impedances. For 
this reason, it has appeared worthwhile 
to consider the circuit at some length; 
this article summarizes the results of 
that work. 

ANALYSIS 

Consider an amplifier (Fig- 1) in 
which a feedback element, Z 2J is con- 
nected between output and input. Zj is 
a series input impedance and B is an 
input shunt. In practical circuits, 7^ may 
be very large (as in the case of tubes 
with a single input) or quite small. The 
latter situation arises when the amplifier 
has a low input impedance (e.g., a tran- 
sistor) or when the amplifier is used for 
mixing a number of inputs, in which 
ease B represents the paralleled resist- 
ances of all inputs other than the one 
whose behavior is being investigated. 

The usual analysis of anode-follower 
circuits ignores the existence of B but, 
as will be seen, its effect upon the per- 
formance of the circuit may be quite 
profound. 

With the currents as shown in Fig, 1, 




Fig. 2. Equivalent input circuit for the 
anode follower. 



+ ■ 



B Z } ' Z 
which, rearranged, yield 



(- 1 



(i) 



Kquation (2) is the basic equation for 
the anode -follower circuit. 



Gain 

Let c 2 --ejA. indicating that the 
amplifier has a phase shift of ™.1S0° 
where n is an odd number. Then, equa- 
tion (2) becomes 



7 0 
from which 



1 

Z, 



a (i 1 z, + ~z 2 )] 



3* 

z, 



(3) 
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The exact implications of this equation 
depend upon the use to which the circuit 
is to be put. Examples of such uses will 
be treated subsequently. 

Impedances 

In equation (2), let e 0 ~- Ae. 2 ] then 

si . (4) 

e, (A\-iyRZ x -vZ } Z,-rW/> 2 

An analysis of the voltage divider shown 
in Fig. 2 shows the voltage c 2 is related 
to the input e { by precisely the same 
equation (4) as was derived for the 
feedback amplifier. Tn Fig. 1, the current 
entering 1 the circuit through Z t sees, at 
e i} an impedance of R in parallel with 
Z : / (A. ± .1). When viewed from the grid 
of the tube or the base of the transistor, 
therefore, the impedance Z 2 looks like 
Zj{A + l). 

In the expressions for gain and input 
impedance appears the term A for the 
amplification of the amplifier. This A is 
the gain that would be measured it the 
Z. 2 were connected between the output 
and ground rather than between output 
and input. Calculations of A must there- 
fore include the loading effect of the 
feedback impedance. 
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The output, impedance may be round 
by letting e t = 0 and considering a signal 
to be applied at e 0 . A certain fraction, 
fl, of this signal will he fed into the ain- 
p 1 i fi e r ii 1 put , r c su 1 1 i n g in an o u t pu t 
e^:.^— &d r e 0 which will cau.se more cur- 
rent to /low in J.i tJ than would be the ease 
in the absence of the feedback. The cur- 
rent is, as a matter of fact, mult i plied 
by the factor (1 +■ A'$) so that the gen- 
erator resistance, K ;n appears from the 
output terminals as 

gg 

In the general case, ft is complex so the 
net generator impedance, Jt tJ} will also 
bo complex. A complete expression for 
y^',,, applicable to 1, is derived sim- 
ply by replacing $ by its equivalent in 
terms of impedances: 

= I 



F - - 



Rz^nz^ + z/z, 



Z,B 



ZjR + ZJ{ + jgjjjg, 

J£;72 -r Z^Z? + Z } Z 2 , _ , 

It must be remembered that the actual 
output impedance of: the circuit is Z' § in 
parallel with R L . 

The gain ^t r that appears in equation 
o is the gain that would be realized from 
the amplifier with an infinite load re- 
sistance; it may be considerably larger 
than the quantity A that appeared in 
previous expressions. 

Spurious inputs 

The effects of spurious inputs suek as 
noise, drift, and microphonics are gen- 
erally expressed in terms of an equiva- 
lent signal to the grid of the tube or the 
base of the transistor, [f the spurious 
input is of magnitude 8, then the output 
of the amplifier in Fig. 1 is not given by 

Ae. i7 but rather e 0 = - A ( e t 4- 
The effects of 6 are therefore added to 



If the above expression for e 0 is solved 
for e 2 and this e 2 is substituted into equa- 
tion (2) f the result is 



Z 2 A\B Z, } 
Ah 



AEZj 



ItZ i -!- EZ 2 1-ZjZz 



When this is contrasted to the open-loop 
equivalent, consisting of the passive fil- 
ter of' Fig. 2 followed by an amplifier A, 
for which the output, is 

■Ah (7) 



Zj_ 1_/Z, Z, \ 
Z e ' A \R + Z* + J 



it is seen that the effects of the spurious 
signal iire reduced in the anode follower 
bv the fa etc v 



' (1±A)11Z : + BZ 2 + z]Z, 
over that which would be observed with 
the open-loop circuit . This factor, of 
course, holds whether the spurious signal 
effects at the plate or the grid are under 
consideration. 

In case where R is much larger than 
Zj or Zj 

z, + z> 



F'- 



(1 + A)Z, + Z, 



(8b) 



APPLICATIONS 

Amplifiers 

The equations so far derived may be 
used to design a stage of amplification 
with predetermined characteristics, or to 
find the effects of certain uncontrollable 
factors on the performance of an exist- 
ing stage. 

When straight amplification is being 
considered, the object of the anode-fol- 
lower circuit is usually one of the fol- 
lowing: (a) to devise a highly-stabilized 
stage whose amplification is substantially 
unaffected by a reasonably small change 
in tube or transistor characteristics, (b) 
to provide an amplifier of low output 
impedance, (c) to accomplish control 
over the input impedance, or (d) to 
control the frequency response. 

In the usual ease, it is desirable that 
the gain be controlled by impedances Z } 
and Z 2 , remaining substantially inde- 
pendent of A. With the substitution 
A — > «3 in equation (3)< the gain ex- 
pression becomes 

e~ 7~ 

and the problem is to determine the 
magnitudes of Z ls Z :j and A such that 
this condition can be closely realized. 
Xow'j the presence of the shunt input re- 
sistance H may greatly affect the per- 
formance of the stage. In the case of a 
vacuum tube, Ji is usually the grid-return 
resistor, around one megohm; but if a 
transistor is used li may be of the order 
of 2000 ohms, Because of its small input 
resistance, a transistor anode follower 
may not operate as expected unless at- 
tention is paid to the magnitudes of Z } 
and Z 2 . 

From equation (3) it may be seen that 
if the gain is to be determined princi- 
pally by Z t and Z^ then we must have 

(Z t ( Z t 



z : i 
z* A\n z, 



+■ i 



(J.) If Zj^=Z 2 and Z } » 5j the con- 
dition is Alt » Z 2 . 

(2) U Z } = Z 2 and B > Z u the condi- 
tion is AZ } * Z A ovZj/Z, » — , 

A 

(3) If Zj » Z, and Z, ^ Jt the condi- 
tion is 1 * 1/A. 

In the discussion that followed equa- 
tion (4) it was shown that, viewed from 
the input terminal of the amplifier. Z 2 



looks like Z%/ (A + 1) . Condition (I) 
above is tantamount to saying that 
ZJ{A^1) must be small compared to 
the shunt resistance, B. Since the other 
two conditions apply when Zj t B> it^ 
may be concluded that a condition for 
the proper functioning of an anode fol- 
lower is that the shunt resistor, J?, mul- 
tiplied by the gain of the amplifier, must 
be large compared to the feedback im- 
pedance. 

A node -follower feedback may be used 
to overcome the detrimental effects of 
certain inalterable amplifier character- 
istics. Consider a grounded-emitter 
transistor amplifier with an input re- 
sistance of 3600 ohms, a gain of 100, and 
a collector-base capacity of 3§ mmfd, 
Suppose further that this amplifier must 
be driven from a source with an internal 
impedance of 30,000 ohms. Viewed from 
the input, the collector-bast; capacity 
looks like (101) (3G) = 3636 nnnfd and 
this, together with the source resistance, 
leads to a 3 db drop at about loOO eps. 
If, for audio work, a response out to 
40,00(1 cps were desired, a resistance 
equal to the rcactaime of 36 mm.fd at 
40,000 cps could be introduced between 
collector and base. The resistor would be 
about. 100,000 ohms and the voltage gain 
of the stage {= output voltage/generator 
open -circuit voltage) would be 3. This 
gain is, of course, quite low and it points 
up the u j (.suitability of this type of tran- 
sistor in a grounded-emitter transistor 
stage for use with high-impedance 
sources, in cases where good voltage gain 
and wide response are desired. 

The amplifier, A, may consist of a 
single stage of amplification, or any odd 
number of phase inverting stages. Be- 
cause of instability problems, the num- 
ber of stages is usually limited to three, 
but rven a three-stage amplifier may 
have properties unattainable with a 
single stage. For example, by loading a 
low-impedance tape-playback head with 
about 10 ohms, a cons tan t-eurrent output 
is obtained which requires very little 
equalization. Given a grounded -emitter 
transistor stage with a gain of 100, the 
feedback resistor would have to be 1000 
ohms to attain this low input impedance, 
but such a heavy load on the transistor 
output is apt to lead to low gain and ex- 
cessive distortion. If, however, three 
stages are used (gain ----- J0 A ) then the 
feedback resistor may be 10 megohms 
for the same 10-ohm input injpedance. 

Mixing 

An anode follower may be used to mix 
several inputs, with good isolation be- 
tween the signal sources. The various in- 
puts are all connected, through their own 
series input resistances, to the anode- 
re turn resistor. The series resistor of 
each input looks into a shunt resistance 
equal to the paralleled input resistor of 
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Fig. 3 Anode-follower gain control* 

all tithet Inplttte* TMiS is thus a limita- 
tion on the gain that nuiy be obtained 
with a mixer. 

Let it be desired, for example, to mix 
inputs, each having an interim! 
resistance of R ohms, by means of an 
anode follower with a gain of about 1.0. 
Vov each individual input, Z t will he a 
resistance equal to R, while the shunt 
resistor will be ~R/n. Presumably, the 
feedback impedance Z d will also be R. In 
this ease, obviously, Z t » R (that is, 
R»R/n) so that the first condition of 
the previous section applies. Thus, we 
must have AR/n^R which imposes a 
rough lower limit on A. If. for example, 
ten inputs are to he mixed, » = i?j so we 
have R » R/f). tt let AR/u = !Hl 
(which introduces a sort of pseudo con- 
sistency) then A = SL 

The symbol is, of course, much less 
definite than the symbol u -\ If we wish 
to find how far the actual circuit departs 
from ideal performance, recourse must 
be made to the original equations. In 
the cn.se of the 10 -channel mixer we 
should find 



instead of the LO that way expected. 
Were a gain of exactly 1.0 desired, an 
adjustment could be made to the value 
of Z z to obtain it 

Gain control 

It is possible, by using the anode fol- 
lower, to duplicate the gain characteris- 
tics of any combination of passive filter 
and simple amplifier. Although gam con- 
trol is customarily carried out by means 
of resistive attenuators, it. may also be 
performed bv an anode follower [Fig. 

a). 




The a node- follower gain control has 
the advantage that the distortion of the 
stage is greatly reduced at low levels. 
For this reason, this type of gain control 
is particularly felicitous with transistors, 
which are generally operated with much 
larger ratios of sigiud-to-pruver-snpply 
vultages than are tubes, and which are 
therefore more susceptible to distortion. 

The input resistance of the gain-con- 
trol st;ige varms, depending upon the 
setting of the gain control. A minimum 
input resistance may be set by introduc- 
ing a small series resistor into the input; 
its effect is also to set the maximum gain 
of the- stage. Where an approximately 
fixed input resistance is desired, an al- 
ternative arrangement can be used (Fig, 
4) in which a fixed input resistor and a 
varying feedback resistor are employed. 
The maximum size of the feedback con- 
trol is determined by conditions previ- 
ously outlined. 
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Fig. 5. RIAA equalizer stage. 

Equalization 

The anode-follower circuit permits a 
great deal of control over the frequency 
response of an amplifier. When equaliza- 
tion is the object, the impedances Z t 
and Z 2 may he complex, and their limit- 
ing values are determined by already- 
stated considerations. 

For instance, let us consider the de- 
sign of: an amplifier to provide correct. 
RIAA recording characteristic for play- 
back. As is well known, the desired 
playback equalizer shows a flat response 
up to 60 cps; between 50 and 500 cps 
it drops with increasing frequency at 0 
db per octave. Between 500 cps and 
about 21.00 cps the response is again 
flat, while above the latter frequency the 
response again drops, as the frequency 
increases, at the rate of 6" db per octave. 

In the design of an equalizer stage. 



Fig. 6. Simplified 
B a x a n d a 1 1 tone 
control. 



(he gain at one particular frequency 
may be specified. For a phonograph 
equalizer, it is usually wise to set the 
low-frequency (below ;"S0 cps) gain, 
which is the maN'innn.i gain over the 
audio spectrum, at from one-fourth to 
one-tenth that of the open-loop stage. 
Figure 5 shows the design of an anode 
follower Cor accomplishing the necessaiw 
eq u a I i za t i on . At 1 o w f n *j uenc ies , th e 
gain of this stage is determined by the 
feedback resistances R.>-\-Rj ami the 
input resistance A*,. At 50 cps, C i be- 
gins to shunt II, and the response be- 
gins to drop; this drop continues until 
the renetnuee of (J 2 is equal to R js which 
should occur at 500 cps. At 2100 cps, 
capacitor 0. 2 begins to shunt R s and the 
response again drops otf above this 
| reqlicney. 

Most phonograph pickups operate 
well with a load resistance of 27,000 
ohms or more. Thus, R t may he 27,000 
ohms. If the tube has a gain of 150, the 
gain at 50 cps may be set at about 15. 
Within the ranges of commercial capaci- 
tors and resistors, the values R,-3301i y 
R J =33k y Cj = 0.0J vi fd, and C. 2 ~~0M22 
vtfd meet the requirements quite accu- 
rately, and permit a gain at 1000 cps of 
about 1.22. R s may be reduced for pick- 
ups that, can operate into lower resist- 
ances, with a resultant improvement in 
gain. 

Tone control 

A tone-control stage is a variable equal- 
izer of rather simple characteristics. A 
tone control using the anode-follower 
circuit has bee7A designed by Baxandall; 
a simplified and highly satisfactory ver- 
sion is shown in Fit/, o". The difficulty in 
its d t i sigi i i s ea it y i n g out two c on t ro 1 
functions (i.e., bass and treble) inde- 
pendently. If it is remembered, however, 
that the bass -control capacitors present 
effective short circuits at high frequen- 
cies, then it can be seen that the com- 
ponents effective in the bass control nrc 
capacitors C, ami Cj along with resistors 
Rj and R, t and the bass control itself ; 
the components eO'eei-ive in trebles con- 
trol are the capacitor C } and the re- 
sistors Rj and R. s along with the treble 
control. 

This circuit is also very effective with 
transistors, provided suitable imped- 
ances an; used. Fignrr. 7 shows a tran- 
sistor stage which permits as much as 



Fig. 4. Anode-Follower gain control with 
fixed input resistance. 
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Fig. 7. Transistor 
onode-f oi lower 
tone controf. 



15 db boost at 20 cps, Linear controls 
are used, and in the flat position the 
response is down only 1 db at 10 eps 
and 100,000 ops. The hi distortion (GO/ 
7000 eps, 4:1) wirh a 12-volt supply is 
less than 0.3 per cent at an output of 1 
volt nils. 

Capacity pickups 

Capacity pickups are useful devices 
for the measurement of small displace- 
ments, particularly where it is important 
to avoid loading- the unit being- measured. 
An excellent phonograph pickup may be 
designed by causing the stylus to move 
a small metallic plate closer to, and far- 
ther from, a fixed plate. Often, the 
maximum permissible dimensions of the 
capacitor plates are very small, so that 
the capacity between them is minute, 
particularly in comparison to stray ca- 
pacities that exist elsewhere in the cir- 
cuit. For example, in a capacity pickup, 
the capacity between plates may be 2 
mmfd. while the stray capacities be- 
tween each side of the connecting line 
and ground may be over 200 mmfd. If 
an attempt is made to obtain an output 
from the pickup by polarizing one plate, 
grounding the other, and obtaining the 
signal from the polarized plate, the ef- 
fect of the stray capacities is to attenu- 
ate the signal severely. 

An anode follower may be used to 
overcome these effects. Here, the capac- 
ity pickup is, in effect, connected be- 
tween the anode and input terminals of 
an amplifier. It has already been demon- 
strated that by tjiis means the capacity 
is effectively multiplied by {A \ l). At. 
the same time, the strays are split, half 
of them befog slum ted between the anode 
and ground, and the other half between 
the input terminal and ground. By this 
means, the stray-eapaeity attentuation 



of the signal is reduced to a considerable 
extent. 

D.c. amplification 

A d . c . anode folio w e r 0 an be c on - 
strncted by inserting a v-r tube in the 
feedback path of the conventional cir- 
cuit to attain a favorable distribution of 
d.c. voltages {Fig. 8). An amplifier of 
this type has a large useful gain, reason- 
ably low drift, low output impedance, 
and input and output terminals at ap- 
proximately ground potentials in the 
quiescent state Jf it is necessary that 
the input and output terminals be ex- 
actly at ground potential, a small re- 
sistor may be inserted in the cathode of 
the amplifier tube to adjust to this 
equality. 

Because the plate-load resistor of the 
tube must carry not only the plate cur- 
rent of the amplifier, but also the v-r 
tube current, it is generally of somewhat 
lower resistance than it would have been 
in a similar a,c. amplifier. Por this rea- 
son, high-pcrveance triodes are very use- 
ful in d.c. anodc-follnwc.v amplifiers. 
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Fig. 8. D.c. anode-follower amp] ifier. 



Fig. 9. Amplifier with extremely low out- 
put impedance. 

Amplifiers of extremely low 
output resistance 

It will be remembered from equation 
(5) that the effect of anode-follower 
feedback is to reduce the effective gen- 
erator resistance of the amplifier; that 
is, the plate resistance of the tube or the 
collector resistance of the transistor. The 
benefits of this reduction are much more 
noticeable with triodes, for which the 
plate resistance is usually lower than 
the load resistance, than with pentodes 
or transistors, for which the generator 
impedances are quite high. 

The addition of a cathode follower to 
the amplifier, as shown in Fig. 0, per- 
mits amplifiers of extremely low output 
resistances to be obtained with great 
economy of parts. In this circuit, the 
open -loop generator resistance is the 
output resistance of the cathode follower 
— already a low value — and it is re- 
duced appreciably by the anode-follower 
connection. For example, a 12AX7 cath- 
ode follower has an output resistance of 
some oOO ohms, while the same tube 
operated as a voltage amplifier may 
easily show a gain of GO. By using the 
two halves of a 32AX7 in the circuit of 
Fig. 0, and proportioning the resistors 
to yield a voltage gain of 1.0, an output 
resistance of some 17 ohms is obtained. 

The connection of Fig. 9 is also very 
useful with transistors. Output resist- 
ances lower than one ohm can be ob- 
tained in this manner. Thus, high-imped- 
ance techniques may often be brought to 
bear on circuits which are presently con- 
sidered low impedance, such as 250- or 
500-ohm audio circuits. JZ 



One (£dltor6 and Staff of AUDIO wish uou a 
Ylflerru C^kndtmad and a Jdappu lf]ew IJear 
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Junk-box FM Alignment Unit 



CHARLES H, CHANDLER and ALLEN R, CREENLEAF* 

Here's a good way to put your electronic 
"junk-box" to work — build an oscillator ca- 
pable of aligning the Lf, in your FM tuner. 



TO rfLl'JLL tts function as a high 
fidelity instrument, an FM tuner must 
produce a signal that is as free as 
possible from distortion. A fully modu- 
lated FM signal deviates 75 kc on each 
side of the 10.7 megacycle (-enter fre- 
quency, so that its i.f. bandwith must 
be at least 150 kc: if the bandwidth is 
less than 1-50 ke, distortion occurs that 
is particularly objectionable on weak 
signals. Alignment on the center fre- 
quency, as is usual with AM tuners, is 
therefore not acceptable with FM. Most 
I'M tuners are designed with a band- 
width greater than 150 kc; the test oscil- 
lator described here permits alignment 
of i.f. amplifiers with bandwidths as 
great as 1000 kc. 

Ideally, an FM timer is aligned by use 
o£ a sweep genera: or and oscilloscope, 
for direct visual observation of the re- 
sponse curve. Such equipment is highly 
desirable for a serviceman, but the unit 
described in this article is designed for 
the impecunious experimenter or owner 
of a hi-fi outfit; it may be used with a 
YTVM for readings. The unit had its in- 
cep t i on when co author G re en I e a f got 
stiu'le Mfli an "KF Generator" kit that 
was represented as .suitable Tor i.f.-r.f. 
alignment of TV, FM, and AM sets; it 
was in fact useless for FM because the 
dial was not, and could not be, gradu- 
ated closely enough to give the required 
readings; actually the dial space between 
10 and 11 mogaej-'les was only about 
13% degrees. Indeed , most "service test 
oscillators 77 suffer from a similar design 
deficiency. 

* P. O. JJo-x Madison Square Station, 
Xcw York 10, y. Y. 



Coauthor Chandler came to the rescue 
with a schematic of a suitable oscillator 
(i^ir;. 1), and the necessary design in- 
formation, of which a distillation fol- 
lows. 

The chosen oscillator circuit was the 
popular Colpitis, which is readily real- 
ized with a 2-gang tuning capacitor of 
conventional type. This circuit imposes 
few requirements on the tuning coil used, 
since no taps are necessary, and the 
designer need not worry about inductive 
asymmetry resulting from the position 
of a i'errite or polyiron slug. With suit- 
able tubes and conventional wiring, it 
will oscillate to reasonably high fre- 
quencies; here a tfAFIA, designed pri- 
marily for U.1IF service, performed 
without strain. 

A cathode follower of conventional de- 
sign was added for two reasons: to pro- 
vide an output impedance low enough 
to be uncritical of load, even to the point 
of working into loads of the order of 
300 ohms if required; and to isolate the 
Oscillator circuit from undue loading, 
which might a (feet the frequency cali- 
bration or stop oscillation altogether. In 
this ease a GC4 was used, primarily be- 
cause it was on hand. The 6CA is rated 
up to 150 megacycles as an IvF ampli- 
fier, and difficulty was neither expected 
inn' encountered with its use in the heav- 
ily fed-bark cathode follower circuit. 

With this general design approach de- 
termined, coauthor Greenleaf searched 
his junkbox and the " 'surplus-' market 
for parts, and put the unit together. 
Two variable capacitors, each of stated 
25 uuf value, were found on a bargain 
table in a radio store; the shafts extend- 



ed all the wal through, so that they could 
be coupled together. Each variable ca- 
pacitor was shunted with a 20 <auf fixed 
capacitor (5% tolerance) to reduce the 
tuning range. Assuming that each vari- 
able capacitor had typical extremes of 
5w.i£ minimum and 25 juif maximum 
capacitance, the minimum and maximum 
capacitances of each combination of 
variable and fixed capacitor were about 
25 and 45 iiuf, respectively, so that the 
complete dual capacitor had a range of 
about 12% to 22% uiif. 

Cut-and-try methods were used for 
preparing the inductor for the oscillat- 
ing circuit. A "surplus" slug- tuned coil 
of about %-inch diameter was unwound 
and the form was rewound with a num- 
ber of turns of No. 26 enameled wire 
that was certain to be too great. Then 
the coil was tried out with the dual ca- 
pacitor described above, avid turns were 
removed, a few at a time, until a range 
of 500 kc below and 500 kc above the 
10.7 megacycle center point occupied a 
conveninent space (about 85 degrees) 
on the dial. The final count was 33 turns. 

Separate filament transformer and 
plate- volt age transformer were used be- 
cause they happened to be on hand, and 
were of reasonably small sbse. There is 
nothing critical about this oscillator; if 
no 25 mif variable capacitors are avail- 
able, capacitors of lower or higher value 
can be used, with appropriate values of 
shunting fixed capacitors and inductor. 
The No. 20 wire was used because it was 
on hand and was of convenient size. 

The unit was enclosed in a 5x0x0 
inch aluminum utility cabinet, and it is 
important that it he calibrated while it 
ia in the cabinet, with both bark and 
front panels fastened securely. 

Because no laboratory oscillator was 
available, the unit was calibrated against 
signals from FM stations. For example, 
the 06.3 megacycle frequency of WQXR- 
FM is the ninth harmonic of 10.7 mega- 
cycles, so that if the FM timer is tuned 
carefully to WQXR, and the test oscil- 
lator is then applied to the antenna ter- 
minals, the tuning indicator shows when 
the oscillator is tuned to 10,7 megacycles. 
The point on the uniform scale of the 
dial is recorded at which each FM sta- 
tion is found, and a calibration curve is 
drawn on cross-section paper; from this 

(C on tinned on page 91) 
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Fig. 1. Schematic diagram of the oscillator. 
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A Variable Pitch 
Disc-Recording System 



TOM H. JONES : 

The goal of this system is to increase the amount of recording 
time per disc with no loss in quality. Here's how it works — 



In- the process of transferring taped 
material to an a citato record for 
mastering purposes, various problems 
arise in the cutting of the master di.se 
Primarily, however, every effort must be 
made to see that none of the quality of 
the master tape be lost in the duplicat- 
ing- procedure. 

The cutter head used for mastering 
contributes greatlj- to the over-all qual- 
ity. Linked-iu with the head is the cir- 
cuitry used to drive the cutter and its 
equa 1 i z a ti on eh a fa c t or i s t i c s , K ve n with 
present day mastering techniques, disc 
r e eo rd i n g still s n if e rs fro m d i a m etc r 
loss; that is loss of high frequencies as 
the center of the recording blank is ap- 
proached. 

The use of a slight amount of stylus 
burnishing plus the use oi' the heated 
stylus technique reduces the losses to a 
much lower level than previously ex- 
perienced. 

Still, at. the present state of the art, 
maximum utilization of the outer diam- 
eter of the blank is considered important 
from a maximum time per side view. 

The use of variable pitch cut ting, or 
should we say variable groove spacing, 
is not new in the recording industry. 
The advent of the LP record helped to 
brim? about variable pitch. 

* ol!) I? mirth Ht., \ T *)vl Incest, HochcMcr, 
M hi n . 



It is possible, with present -day re- 
cording lathes, to cut very fine pitches 
(a large number of grooves per inch) 
using small groove-dimensions and ob- 
tain 25 minutes per side of a twelve- 
inch long-play record. However, only the 
very highest quality reproducing system 
could track this material. The largest 
part of the record-buy nig public would 
have no use for such records. 

If one were to time a recent popular 
music release of a major record label 
(six selections per side) you would lind 
only about lb minutes reeorded per side, 
plus or minus about three minutes. Bring 
this into "pitch" figures it means that 
the master acetate was cut at a pitch 
ahout ISO to 220 lines per inch. Ciroove 
depth at these pitches is ideal lor the 
majority of reproducing systems, whether 
it be a small table phonograph or a de- 
luxe system. 

Fifteen minutes per side is not, how- 
ever, ideal for lengthy classical record- 
ings or combinations of narrative and 
music Tf a system could be devised to 
utilize the valuable space on the record 
surface at times when modulation was 
low and stylus excursion was nil, con- 
siderably more time could be realized 
per side. 

Adaptation 

The system to be described was 
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Fig. 1. D,c. motor and assecioled motor control circuitry. (Beware of "hot" chassis.) 



adapted to a standard recording lathe to 
provide maximum utilization of the 
available space on the recording blank. 
It is manually controlled. 

A certain amount of mechanical work 
is involved in the actual installation and 
if the builder does not have machining 
facilities, or access to them, .some amount 
of parts fabrication may have to be pur- 
chased. Aside from this T the rest of the 
installation and circuitry can be installed 
by the builder. 

We have adapted this system to two 
popular recording lathes, the Fairehild 
series 530 and the Presto model SD-G. 
Since the operation of all cutting ma- 
chines is along tlie same basic principles, 
applying this system to other units 
should present few problems. One might 
encounter some difficulty applying vari- 
able pitch to lathes which obtain their 
feed-screw motion from the top center 
of the turntable. The movement of the 
overhead mechanism before and after 
each cutting presents problems as far as 
belt tension and alignment. 

Inasmuch as the system is electronic, 
wear of parts such as rubber pucks is 
not a factor of importance. Also there 
is little chance of introducing rumble or 
patterns into the lathe because of the 
coupling of the mechanical drive to the 
lathe. 

Variable Speed Motor and Circuitry 

The heart of the system is the variable 
speed (he. motor which now drives the 
feed-screw in place of the former 
method. A variable speed motor w.as 
chosen because of its simplicity in com- 
parison with meclmnieal methods of 
speed variation such as ruhher pucks 
and planetary drives. The use of an elec- 
tronic system also eliminates a large 
amount of mechanical work in the in- 
stallation process. 

The motor used in this application was 
obtained from the Gerald K. Heller 
Company, Las Vegas, Xevada, model 
number 2TC0-.IU0 (XSll-l^-K). It is a 
direct current, shunt-wound motor, A 
built-in gear reduction unit reduces the 
maximum armature speed of 4000 rpm 
to a gear-output maximum speed of 40 
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20 TURNS, NO. 20 ENAMELED 
SOLID WIRE ON 1/2-INCH FORM 



Fig. 3. Filter for 
removing noise 
caused by motor. 
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Fig. 4. Basic setup 
of Presto model 
8D-G lathe with 
extended shaft 
and added d.c. 
motor. 




rpm. Change in direction of rotation is 
also easily eihwtcd by reversing- the two 
leads of the armature winding. 

A small power supply unit. Fir). 1, 
supplies the necessary eonstant-neld volt- 
age. A variable auto-transformer, con- 
nected in another rectifier circuit, sup- 
plies n variable (I.e. voltage to the arma- 
ture which in turn varies the speed of 
the motor. Selenium rectifiers are used 
m both circuits and enrrout requirements 
are low. 

The black and red loads nn: the field 
winding. Recommended Held voltage is 
SO tn 120 volts. Increasing the field volt- 
age- within these limits will decrease the 
motor rpm while decreasing the field 
voltage will have I he reverse effect. 

The armature leads are respectively 
yellow and blue. These are fed a varying 
d.c. voltage from a second rectifier cir- 
cuit. As the voltage to the armature is 
increased, the .speed of the motor will be 
increased and which in turn will in- 




Fig. 2. Location of pitch-control knob. 



crease the speed of the lathe's feed-screw 
thus cutting a coarser pitch. The variable 
auto-trans former is connected so that an 
increase in rotation clockwise will cause 
a voltage decrease with the result that 
the f'eed-stir ew rpm will be slower, which 
in turn means a greater (more lines per 
inch) pitch. The auto- transformer is so 
wired that with clockwise rotation of the 
control knob, the pitch will vary from 
approximately 00 lines per inch to a 
maximum practical pitch of 50*0 lines per 
inch. T he pitch eon t } M k n o b ca n b e 
located on the lathe bench or at another 
convenient location for the operator. 
Figure 2 shows the knob located on the 
Presto lathe. It is located on the right 
side of a master control panel which was 
installed for other automatic features 
incorporated on the machine. 

The ease of the d.c. motor should be 
grounded by braided grounding eahle to 
the studio grounding system or to a 
good ground. Because of the construc- 
tion of the motor, a certain amount of 
static- type interference or noise will 
probably be heard in the audio system. 
If grounding the .shell of the motor does 
not eliminate the noise, insert the filter, 
shown in Fig. 3 in the a,c. power line 
before the power supply unit. Again, a 
good ground is necessary for the filter, 
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preferably to the main studio grounding 
buss. 

The system was not designed to cut- 
variable pitch at speeds other than 33 A 
rpm for LP work. There is little prac- 
tical value at the 45 and 73 rpm speeds. 
)f» however, one required the variable 
pitch control at these speeds, a three - 
stepped pulley could be incorporated on 
the pitch m o tor to compensate J 'or the 
speed changes. We retained the former 
belt arrangement of the SD-G for driv- 
ing the feed-screw at the 45 and 78 rpm 
speeds. 

Mounting 

It can be seen from Fig. 4 that the 
pitch motor was mounted on a pedestal 
isolated from the lathe proper. It was 
necessary to install a longer feed-screw 
drive shaft than the one normally used 
on the 8D-G lathe. The stepped pulley 
which drives the feed-screw is mounted 
on this shaft. This was done so that an- 
other pulley could be mounted below the 
surface of the bench to be driven by the 
new pitch motor. 

A small round rubber belt is used to 
connect and transfer motion from the 
pitch motor to the feed -screw driving 
shaft. (See Fief. 5.) Other types of belts 
such as the cotton variety used to drive 
a. dental drill will operate satisfactorily 



although it is difficult to obtain such a 
belt in the short length required for this 
application. Custom-made belts of the 
exact length and material required may 
be ordered for a reasonable price from 
the Arthur S. Brown Mfg. Co., Til ton, 
■Now Hampshire. A round, woven -cotton 
belt, impregnated with a rubber com- 
pound would be ideal as it would not 
have any tendency to stretch but would 
still have gripping properties. All other 
devices formerly used to drive the feed- 
screw must be disengaged so as not to 
present resistance to the motor now driv- 
ing the feed. 

Because of the physical isolation of 
the motor and its mount from the lathe, 
[Continued on page S9) 




Fig. 5. Closeup of d.c. motor and belt 
driving extended shaft. 
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Hum Chasing is Engineering? 



NORMAN H, CROWHURST* 

The job of chasing hum can be one of the most exasperating chores the en- 
gineer is required to perform. Here's some fresh ammunition for the hum 
hunter— calculated to help him "buck out 1 ' some of the difficult problems. 



Y].:S, thi; wonn rs "Chasing — not 
;i Tracing.'' When htEB develops in 
a pic of production equipment, it 
is a technician's job to tntce it. Thai is 
not what we're talking about, in thai ease, 
ilio hum may be due to a dried-out elec- 
trolytic, a defective tube, or a leaky 
power transformer, which has to be 
(raced. But when you have n new piece 
of equipment — a prototype — and it 
hums, the job often proves to be one of 
eluding. 

It's a chore. The senior engineer docs 
not regard it as engineering — at. least he 
doesn't want to bother with it. Let, a 
junior engineer or technician iuss with 
that, tie's already engineered the thing 
and it works. It's just a little hum that 
has to be got rid o£. And anyone can 
get rid of hum 

All too often the junior engineer runs 
into "'difficulties." The books don't help 
him much, but he's tried everything he's 
learned about hum. Some of the things 
he does may vary the hum somewhat, but 
none of them stops it — except removing 
all the tubes or switching oft' the power, 
lie's ch e eke d f o r g ro u n d 1 o o ps . n 1 a g - 
netic and electric (or electrostatic) in- 
duction, humi ivy tubes — the works. Wher- 
ever he goes in tlie things the hum's still 
there. 

Sometimes he gets in a real muddle. 

* £10-13 40th Avenue, llay&uie 8i } A 7 . Y. 



Fig. 2. Basic prin- 
ciple of good 
grounding system 
is to have ground 
"bus" a mirror 
image of the B -|- 
distribut ion sys- 
tem. 
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Cha nging the value of one component 
inexplicably reduces the 1mm. There is 
no valid engineering' reason why it 
should, but he accidentally found out it 
fines. So he makes the change. The hum 
is sMll not good enough, so h<J eon tin Lies 
to work on it. Presently he finds the hum 
is worse than ever, and he cannot even 
vep: i at results as good m when he 
started working on it. 

Is that a familiar story? The real les- 
sen is that hum chasing is an engineer- 
ing job, not to be pin, sued in such an 
aimless or 1 van tie my unci". Approaching 
it from a true engineering basis does 
not eliminate the ''chasing'* aspect of the 
Jph, but it can eliminate the hum. 

The first thing to keep in mind is that, 
when yon are working on new equipment 
thac has never been "de -hummed.'' yon 
may not be tracing just one source of 
hum, hut several. At one point in your 
endeavor, v<m may try additional fiilter- 




Fig, 1. Some of ihe basic patterns encountered in hum chasing; a. 60 cycles; b. 60 
cycles with 90° phase shift; c. 120 cycles; d. 120 cycles with 90° phase shift; e. 
higher odd order harmonics; f. same with 90° phase shift (relative to 60-cyc e tim- 
ing); g. spike due to half-wave rectification; h. spikes due to full-wave rectification; 
all using 60-cycle line time base. 



ing in the B + supply, for example, and 
find it makes no difference nr even in- 
creases the hum slightly. But don't con- 
clude that this lets otft the B + filtering 
us a possible contribuling factor to your 
problem. 

All hum comes from the same ulti- 
mate source — the supply. It has the snmc 
frequency, or harmonies of it. Ho all 
kinds of addition arid cancellation ean 
occur on the way. When you clip on ad- 
ditional filtering capacitance, the ground 
point, you choose i&r Um extra connec- 
tion may inject some ripple current into 
a signal circuit, So. while yon may he 
reducing the ripple on the B + supply, 
you are inducing as much or more hum 
into a signal circuit, and the net effect is 
no dmnge, or an increase 

Or it may be yon are eliminating one 
source of hum. But at present it is not 
your major source- Because it was can- 
celling some of yonr major source, the 
elimination of this piece makes little 
difference, or even unikcs it louder. Later 
on, after you have eliminated what 
proved to be a bigger source of hum, 
you can make the same test, and discover 
that now it produces a dramatic reduc- 
tion in hum. Until you have gotten rid 
of the hum. uc-rer acrrpl a>nt roncl usion 

In particular. any'Jme a change that 
should reduce hum just changes its har- 
monic content, or increases its magni- 
tude, you can be sure you have more than 
one kind of hum ro trace down. No 
simple change is going to get rid of 
01 of it. 

It is a hig help to look at the hum on 
a high -gain scope, as well as listening 
to it. X r ot only can this help identify the 
source, it can often help identify inter- 
acting effects of the type we have just 
mentioned. Sometimes a circuit change 
inav not reduce the magnitude of the 
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Committed to perfection . . . 



SONY Sterecorder 300 — The 
ultimate in quality and 
precision from world famous 
Sony — a complete 4 track and 
2 track stereophonic tape 
recording and playback 
system in one compact 
package. $399.50 Complete 
with carrying case, 2 dynamic 
microphones and stereo 
speaker. 



SONY C37A Condenser 
Microphone— Acclaimed the 
world's finest! $295.00 
Complete with Power Supply 
and carrying case. 




SONY CR*4 Radio Wireless 
Microphone. This amazing 
Sony compact transistorized 
professional microphone and 
transmitter is ideally suited 
for all applications where 
freedom from wired 
communications is desired. 

$250.00 Complete with FM 
Receiver and carrying case. 



The SONY/SUPERSCOPE commitment to perfection has led to revolutionary achievements in the 
audio electronics field. The STERECORDER 300, for example, is unquestionably the most versatile, 
perfectly performing stereo tape recorder on the market today. 

The Sony-developed gold membrane in the C-37A Condenser Microphone is another example of 
Sony superiority. 

The 262- SL sound- with-sound tape recorder at $199.50, the 262 -D four track stereo recording and playback 
tape transport at $89.50, the 101 transistorized dual track monophonic recorder at $99.50, and the many 
other Sony/Supcrscope products are all remarkable achievements; the inevitable results of Sony/Superscopes 
commitment to engineering perfection. 

For literature, or the name of your nearest franchised dealer, write: Superscope, Inc., Dept. % 
Sun Valley, California. 



SONY 



SUPERS COPE 



The Titpemttt to Stereo 



SUPERSCOPE INC., SUN VALLEY, CALIFORNIA 
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JiETUHNED TO WRONG BRANCH 
OF GROUND BUS 



Fig. 3. Incorrectly 
returned capacitor 
can inject hum due 
to wrong return of 
ripple currents. 



hum. but it will change either the har- 
monic composition or its phase rela- 
tion to line frequency. Harmonic com- 
position Oftn be i Jon tided i nn eh more 
readily by looking than by listen tag, and 
the phase ran only be recognized by 
looking. 

If the equipment m&S Hull wave B + 
rectification and 00 -cycle beater supply, 
the predominant; frequency in tbc hum 
id provides a g;ood lead. For most in- 
formative display, use the scope's line 
frequency time base. Then (jO -cycle, com- 
ponents will produce a planting line or 



B +- supply circuit- {Fig. 2) t When- the 
supply branches, the ground line should 
similarly branch, so return currents fol- 
low courses corresponding to outgoing 
currents. A decoupling capacitor re- 
turned to the wrong place 03) a ground 
line, or to a wrong branch on it. (Fig. 3) 
may he a cause of hum. due to ripple 
current it injects at the wrong place. 

Watch electrolytic capacitor returns, 
if necessary, use the insulating wafers 
for mounting so they can be isolated. It 
may sometimes be necessary to change 
the group in "Vans" because the com- 



20*000 



si— 

A. A7TENUAVON TO 
120 cps =55 db 



10,000 \ 0,000 

B. ATTENUATION TO 
120 cpi = 84 db 



Fig. 4. Two stage 
filter, using same 
voltage drop and 
total capacitance, 
13 more effective 
in hum reduction. 



ellipse (Fig. 1-a or -h), while 120-cycle 
components, originating in some way due 
to the B -f- sup ply » will produce a curve 
or iignrc 8 (Fig. 1-c or -d). 

A third or higher order odd harmonic 
(Fig. 1-e or -f) is usually due to in- 
duction from a power trans former or 
motor. Higher order ''tick 3^ hums, that 
produce one or more spikes on the 
trace (Fig. 1-g or -b) are usually due to 
rectifier circuit pulses finding their way 
to where they shouldn't. 

That much information tolls you where 
1 lie hum comes from. but. not hy what 
route. Most of these forms can get into 
signal circuits by a variety of routes. 
By now everyone knows about ground 
loops. 15 ut a ground loop docs not always 
produce a hum, and sometimes a ground 
system that has no loop can he respon- 
sible for producing hum. 

Sound engineering makes the ground 
return svstem a mirror image of the 



mot) grounding j 
trouble- 
Only when you haco the wiring correct 
in this way, can you be sore that cheeks 
on the adequacy of smoothing at var- 
ious points give valid answers. Xow you 
can try increasing the size of different 
Smoothing or decoupling capacitors to 
check this. If you're up against smooth- 
ing versus d.r. voltage drop, don't forget 
that two 2(1 s with a couple <jf Ulk re- 
sistors will do much more ripple smooth- 
ing than one iMk with a -Hi mfd. i-apa:i- 
tor. for tin- same d.e. drop (Fly, 4). 

This brings up another aspect of sup 
ply induced hums — phase, \li\th smooth- 
ing clement (It and C together) produces 
approximate!)' a 00 degree phase shift in 
the ripple voltage. Check your phases 
around the circuit to see whether resid- 
ual hum injected at different points 
adds. r,ubtnick-, or ir-i in quadrature [Fig. 
5). This simple deductive process can 
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be a big help in interpreting what you 
see on the scope. It may also help you 
arrive at another supply arrangement 
that will let the hum components buck 
rather than aid one another. 

Heater supply hum can be induced 
into the signal circuits in a variety of 
ways, internal or external to the tubes, 
internal, it may be due to capaeitive 
transfer either to grid or cathode. To 
grid j the effect will depend on the grid 
circuit impedance, as with other capae- 
itive (electric) transfers; to cathode, it 
depends on the impedance between 
cathode and ground. 

Electronic conduction 1 jet ween cathode 
and heater, due to the heater acting as a 
plate with low applied a.e. potential, 
can cause hum, either b'O or 1*20 cycles. 
A remedy for this is ov now well known. 



GND- 



I HEATER 
! WINDING 



single can causes Fig. 



6. Use of positive bias to eliminate 
internally caused heater hum. 




Fig. 5, Using phase arrows, as shown here, can help trace whether sources of hum are 

additive or otherwise. 



Fig. 7. Healer wiring lead dress is im- 
portant: although twisted throughout rest 
of travel, (a) leaves a loop under thtr 
socket, which (b) eliminates. 

The heater is biased positive so this con- 
duction path is maintained at sain rat ion 
(Fig. <>). 

In series-connected f tranformerless) 
heater chains, cathode injected heater 
hum can bo a real problem, A ready low 
ground return impedance is necessary in 
the cathode circuit. Often the best solu- 
tion is to connect the cathode solidly to 
the ground bus or chassis, and use grid- 
eurreut biasing instead of the usual self- 
bias resistor in the cathode circuit. 

(Continued on )>ogt- 3?) 
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FECIAL PRE-PUBLf^™ OFFER! 



READY DECEMBER 1,1960 

PAY only $ 2.80 NOW for this volume 
published at $ 3.50 — 



Fecial otW" 

SHOP HEJRB ^ b U ^i.'SSS 

\ r YOU BUY 5 »r mor* * ^ 

Send an " 8 , - mo 



• THE BIGGEST AND BEST VOLUME EVER! 

• MORE THAN 50 ARTICLES COVERING STEREO RECORDING AND REPRODUCTION; STEREO MULTIPLEX; 
MEASUREMENTS; STEREO HIGH FIDELITY TECHNOLOGY; CONSTRUCTION AND THEORY; etc. 

• 144 PAGES WITH COMPLETE ARTICLES BY WORLD FAMOUS AUTHORITIES 
IN THE AUDIO AND STEREO HIGH FIDELITY FIELD. 

I ATTRACTIVELY PRINTED AND BOUND FOR EVERLASTING USE. AN IMPORTANT 
STEREO HIGH FIDELITY REFERENCE BOOK. 

Published at $3.50, the 5th Audio ANTHOLOGY is available at a 20% saving pre-publication price of only $2,80*, 
postpaid anywhere in the United States, 




Audio ANTHOLOGY VOLUMES 1 to 4 are highly 
valued in reference libraries throughout the worlds 
No. 5 of the series promises to provide the same 
quality of articles that has made Audio . . . the origi- 
nal magazine about high fidelity . ► . a most valued 
publication among high fidelity enthusiasts and hobby- 
ists; the professional level in the broadcast, recording 
and audio engineering fields; and the high fidelity 
radio service specialist. The Audio ANTHOLOGY is a 
convenient^ handy reference volume which authorita- 
tively provides invaluable technicana selected and 
edited by C G» McProud, Editor and Publisher of 
Audio, and a pioneer in the high fidelity field . . . 
founding member and past President of the Audio 
Engineering Society. 



RADIO MAGAZINES, INC., Dept. A 
P.O. Box 629, Mineola, New York 

Enclosed is my remittance for S I understand thm my 

preview copy of the 5ih Audio ANTHOLOGY will be mailed to me. 
Add 5(V for Foreign orders 



Name.. 



Address., 



City Zone Suite, 



Sluttenl M 
Other 



Audio En.f,huija$l [J 



I dm: Engineer Q 
Muiieian ~j 

*Thi» offer at a pre-publication saving for a limited ftme only . . , may 
be withdrawn at any lime without notice. 
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The Pro- and Con-vention 



L. GOELLER* 



Electron flow vs. conventional current — the battle has been going on for 
a long time. Here is the case for conventional current by a reluctant convert. 



(S ax elect iox ykah. the demand for 
equal Lime is l&pjfer than the total 
time available by about a factor of 
ten. Even so, when one side of a ques- 
tion is aired, the public is entitled to $ 
crack at the other side of the story. 

The C9$6 in question is electron flow 
vs. conventional current. I don't see my- 
self as the champion of conventional cur- 
rent, but alter at least fifteen years of 
statements similar 10 those; of Almus 
Pniitt (Those era^y mixed -up currents, 
Audio, April. 1960), it struck me that 
many readers might like to know why 
conventional current is the winner hands 
down over electron flow and is quite 
likely to stay that way. 

Be Lore we start, let me emphasize one 
major point of agreement between cham- 
pions of both points of view : it would 
have been much neater if Dr. Franklin 
had chosen his signs the other way. Bnt 
since he goofed, let's see what confronts 
the would-be changer of convention at 
this late date : 

1. To the best of my knowledge, there 
is not one single engineering textbook 
or professional journal which uses elec- 
tron flow as a substitute for current. 

2. There are many areas in ordinary 
circuit theory where electron flow (or 
any charge flow) fails miserably. 

3. In other than the most elementary 
ex plan a ti on s of b i a si n g it i w -fro q ue i i ey 
vacuum tubes, electron flow offers negli- 
gible advantages over current. 

4. In dealing" with more general prob- 
lems in electronics and physics, electron 
flow as a replacement for current won Id 
confuse the issue badly. 



* 2 Marsha Terrace, Famypany, A\ J. 




Fig. 1 . Current is the same at all points 
|l) a series circuit. This includes capaci- 
tors. Unfortunate electrons, viewed an- 
thropomorphically above, are stopped 
cold by capacitors. 

30 




Fig. 2, In a vacuum tube, electrons flow 
from cathode to anode and positive ions 
flow to the grid. It is supposed to be pos- 
sible to describe the situation realistically 
in terms of electron flow. 



5. The present standards are main- 
tained by the pros . . . the people who 
arrange and use their own tools in their 
own way. They are remarkably un amen- 
able to outside pressures for change. 
One might as well ask the musicians to 
define piano as loud and forte as soft. 

Before the tar and feathers come out. 
let me remark that J am merely acting 
as a reporter. I am hardly unbiased, but 
there was ;i time when I supported the 
electron flow convention with vigor. I 
only wish that someone; had pointed out 
a few of the pit tails to me then. It would 
have saved me a lot of frustration and 
grief later. 

What is wrong with electron flow? In 
the first placi\, it is only part- of current. 
Current can be carried by positive 
charges, negative charges, and no charges 
at all. Consider a battery, switch, resis- 
tor, and capacitor in series. Close the 
switch and current flows out of the posi- 
tive terminal of the battery, through the 
resistor, through the capacitor, and back 
to the negative terminal of the battery. 
That's right. Through the capacitor. 

What price electron flow now? Who 
wants to step forward and use it to prove 
that current is the same at nil points in 
a series circuit, including the dielectric 
of the capacitor ? The displacement cur- 
rent, as it is called, is a perfectly valid 



current. It is not electron flow, but it is 
current, it does flow in the dielectric, 
and it is equal to the current everywhere 
else in the circuit. 

The idea of current, independent of 
carriers, is worth thinking about. When 
charges are present and capable of mo- 
tion, positive charges in the positive 
(conventional, current) direction and 
negative charges in the negative direc- 
tion direction both produce positive cur- 
rent. But as we have seen, current can 
exist in the absence of charges, too. For 
examples we can turn lo electroplating 
systems where both positive and negative 
charges carry current. In gas tubes, both 
polarities of charge are again present 
and moving. In transistors it is handy 
to think of current in terms of negative 
electrons and positive holes because, for 
one thing, holes move slower than elec- 
trons (as well as in the opposite direc- 
tion) in the same electric deb 3. We could 
wander into inagnetohydrodynamies ami 
radiation theory for further examples 
but let's not overdo it. It should be clear 
by now that, current is perfectly general 
while electron -flow is limited to electrons 
flowing. 

This conceptual difference is, how- 
ever, mdv part of the story. Obviously 
a general current could have been de- 
fined in the electron-flow direction as 
easily as not. But since it wasn't, we 
come to the heart of' the matter. 

In most problems in electrical engi- 
neering, the mechanism of conduction is 
utterly irrelevant. Current might just as 

(Cviilhm/'d on pagM 84) 




Fig. 3. In this circuit, electrons flow up 
from ground, through the load and into 
the output of the filter. The filter adds 
an a.c. component until, at the rectifier 
output, pulsating electron flow is ob- 
tained. After electrons flow against the 
arrows representing silicon diodes, they 
are converted to pure a.c. Note that 
some books which use the electron-flow 
convention locate the filter in posilions 
seldom encountered in practice to avoid 
facing up to the above situation. 
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new 
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outstanding value 




ULTRA-COMPACT SPEAKER SYSTEMS 

in hit form 



Now Electro-Voice takes the mystery out of ultra-compact 
speaker systems. No longer are the components a "sealed" secret 
You see what you get, know what you get, and enjoy the fun and 
economy of butiding your own speaker system. AM the materials 
and instructions you need are included in the package. These new 
kits are exactly the same as the carefully-designed, assembled 
systems currently sold by Electro- Voice. Systems that 
produce a cfarity of sound that enable you to feel the deepest 
bass, marvel at the effortless clarity in the midrange, and 
delight in the brilliant definition of the upper harmonics. 




Performance Depends on Component Quality 

Within each Electro- Voice system, every component is engineered to 
complement perfectly the others with which it is used. Some of the 
outstanding features you'M be receiving are illustrated in the cutaway 
view of the Esquire 200 featured above: (1) Substantial magnetic circuits 
for maximum sensitivity, power handling capacity, and uniformity of 
response* (2) High compliance viscous damped cloth suspension for 
smooth response and low resonant frequency. (3)Edgewise-wound voice 
coil for most effective use of available magnetic energy, (4) Die-cast 
frames for greatest reliability of performance. (5) True electrical cross- 
over, at exceptionally low frequency of 200 cycles, to minimize al) forms 
of distortion associated with the use of woofers covering the midrange. 
(6) Midrange speaker In a totally isolated cavity for outstandingly uniform 
response throughout the range over which it is employed. (7) Sonophase^ 
throat structure and integral diffraction horn to give virtually unequalled 
high frequency response range, with excellent coverage of the whoie 
listening area. (8) Two level controls which permit exact adjustment of 
response characteristics to personal taste and individual acoustic 
environments, 




A Variety of Prices and Performance 

The Esquire 200— Now the value-packed Esquire is available in three 
different forms . . . the handsome Esquire 200, the economical unfinished 
Esquire 200 Utility and the new Esquire 200 Kit. Each is a full three-way 
system with a 12" woofer, 8" cone-type mid-range speaker and E-V Super 
Sonax very-high-frequency driver. Esquire 200—14" high x 25" wide x 13J/T 
deep. Hand-rubbed Walnut, Mahogany or Limed Oak ...$133.00. Esquire 200 

Unfinished Fir Uti ity — 14" high x 23%' wide x 12" deep $107.50. Esquire 200 

in easy-to-assemble Kit form— 14" high x 23%" wide x 12' deep $93.00. 

The Regal 300— A premium-quality, three-way system utilizing the finest 
quality components to assure the best sound possible in a small-sized 
system. Deluxe 12" woofer, a DeluxeS" cone-type midrange speaker, and 
a compression-type, diffraction horn-loaded very-high-frequency driven 

14" high x 25" wide x 13)4" deep. Walnut, mahogany, cr limed oak $179.00. 

Unfinished fir $149.00. In Easy-to-assemble Kit Form $125.00, 



Electtor/oTcs. 

Dept. 12 A r Electro-Voice, Inc., Buehonon, Michigon 



Consumer Products Division 



www.americanradiohistorv.com 



Tape's Future 

HERMAN BURSTEIN : 

Rapid change has been characteristic of the tape industry for the past few years — a bless- 
ing to those who bought late, a curse to early buyers. What does the future hold? Well — 



CHAN C E S ATI K T 1 1 A T a Y 0 ally gO 0 (1 
s pc a kc y y po wc r a m pi i fic r, F M 
tuner, turntable, or possibly other 
audio component which you may have 
purchased ten years ago is still capable 
of high fidelity service. Unfortunately, 
the same cannot be said about home tape 
recorders that arc ten years old, or for 
that matter five years and perhaps one 
year old. Throughout its history as a 
consumer item, the tape recorder has un- 
dergone a series of changes that have 
spelled rapid obsolescence. Tape speeds 
have been reduced. Gaps of: playback 
heads have become narrower for better 
treble response. Tape heads have gone 
from single-track to half-track mono; 
from staggered heads to in-line heads; 
from 2- track to 4- track stereo. Record 
and playback equalization characteristics 
have been in transition. Recommended 
values of bias current have varied as tape 
to n n id a ti on s ha ve eh a n god. T he tape 
cartridge has appeared, necessitating a 
new type of playing mechanism. 

Considering this history of continual 
change, the perplexed andiofan may well 
wonder if the next ten years will hold a 
similar talc. Even though changes are 
in the nature o£ improvements, it is a 
questionable type of progress that pro- 
duces such rapid obsolescence that few 
can afford the cost of a tape recorder 
per year 0 useful service. 

If or a glimpse of what the next decade 
may hold, the author has addressed a 
questionnaire to a number of manufac- 
turers of tape recorder! *, tape, and re- 
lated components. While their responses 
.show that no one expects progress to 
stop, nevertheless they are virtually of 
one mind that tape is past its period of 
initial growth, when changes could be 

* 2S0 Twin Lane Wmta/jh, N. Y. 
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be expected to he most numerous and 
far-reaching; that such changes $5 do 
occur will be evolutionary rather than 
revolutionary, so that older machines 
will not be technically outmoded; that 
tape technology has settled down to the 
point where today's purchaser has sub- 
stantial assurance against early obsoles- 
cence. 

Following are the specific quest ions 
that were asked and a number of the 
replies. 

1. What Tape Speed* f)t* You Kxpact 
To Be Standard? 

The concensus is that 7.5 ips will be 
with us for a substantial period of time 
as the standard speed for truly high 
fidelity, despite the fact that very good 
results are achievable at 3.75 ips and 
even less. A representative reply was : 
''7.5 ips is the standard of the Magnetic 
Recording Industry Association, With 
the strong impetus that 4- track 7.5 ips 
has been given by United Stereo Tapes 
. . . we sec no other speed becoming 
standard for high quality home pur- 
poses/* Another stated, 11 1 believe 7.5 
ips will remain standard for some time 
for hi-fi/' 

Of the contest between 7.5 and 3.75 
ips, one respondent had this to say : 

* . it is our feeling that, the 7.5 ips 
tape speed will remain more or less the 
standard insofar as true high fidelity is 
concerned. . . . Thus at this time it, jooks 
as though the recording camp will bo 
divided between 7.5 ips for the die-hards 
and 3.75 ips for the sports car group 
who put the accent on economy and de- 
rive their satisfaction from saying. 4 Look 
n*hafc I did at. 3.75 ips/ ,J With respect 
to the 1% ips speed, this respondent 
stated, "... ferrite heads and extremely 



short gaps and probably new tapes may 
bring in .1 .% ips as a home standard. Wc 
have 1 heard no hint, however, that these 
heads, the tape, or the recording process 
were intended for the do-it-yourself re- 
cording market.'* (In other words, 1% 
ips may be confined playback so far 
:is high fidelity is concerned.) 

Following are replies of those who sec 
7.5 ips being displaced some day as the 
home standard for high fidelity. 

"The tape speed that appears stand- 
ard, at least for the time being, is 7.5 
ips. Of course, there has been a great 
deal of discussion about adequate fidel- 
ity at lower speeds, but as of the moment 
this is still in the developmental stage. 
I have no doubt that at some time in the 
future . . . 3.75 ips will be developed to 
the point where it is more than adequate 
lor home use." 

"I canuot tell you. nor can anyone, 
what tape speeds will be three, five or 
ten years from now. All we can say is 
that it appears that they will be slower 
than px'eseut day standards. ,? 

"Tape speeds will decrease. The cur- 
rent trend toward tape economy and re- 
duction of tape storage space dictate a 
future 'high quality* tape speed of 3.75 
ips. 'Good fidelity' will be available at 
1% ips. In addition, many machines will 
bo equipped to record and play hack at 
speeds below 1 ips." 

2. What VhiybiK'k 'ftquaVwal ion Cm- res 
Are Likely To Bern me Standard? 

It appears that the XAB curve — bor- 
rowed from the official standard for 15 
ips — is well entrenched as the "do facto" 
standard for 7.5 ips. This involves play- 
back boost commencing at 31S0 cycles 
(') db rise) and eventually tapering oil: 
(Continued on f?(£(f& B£§ 
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AMPEX 




COMPACT STUDIO QUALITY RECORDERS 

An advanced concept in recorder design, the PR -10 series provides Ampex Professional Recording Standards 
in a new t compact instrument. These recorders assure studio quality and performance for all field and studio 
applications . , , for broadcasters , , . recording studios . . . educators . . . churches , , - industry . . , and advanced 
recordists, Major new engineering advances permit COMPACT SIZE WHILE RETAINING FEATURES AND 
PERFORMANCE OF STUDIO CONSOLES. 



ADVANCED FEATURES AND OPTIONS 



EXCLUSIVE ElEDTROnYNAMlC CLUTCHES for fast, gentle, error-proof tape handling 

EXCLUSIVE AUTOMATIC TAPE THREADING ACCESSORY Introduces lf No Hands" tape 
handling for speed and convenience (optional) 

PROFESSIONAL PUSHBUTTON RELAY/SOLENOID CONTROLS for rugged, positive, 
can we merit operation 

COMPLETE REMOTE CONTROL of ALL functions permits expanded use of recorder 

ALL NEW COMPACT ELECTRONICS with many advanced design features 

ADVANCED DESIGN 4 POSITION HEAD ASSEMBLY (erase, record, playback, f space 
for extra head) permits changing heads in the Held for special requirements 

PLAYBACK WHILE RECORDING for on-the-spot quality assurance 

4- TRACK STEREO PLAYBACK (optional) for fourth head position 

MINIATURIZED "PLUG-IN5" for flexibility of equalization and input characteristics 

HYSTERESIS SYNCHRONOUS MOTOR for timing accuracy 

TWO SPEEDS; 15 and iVi ips or 7V2 and 3% ips 

RUGCEDNESS AND DURABILITY Of overall design to outlast a succession of lower 
cost units 




Important technical -advances permit combination of tiomplflU, 
professional stereophonic and monophonlc record and repro- 
duce at Utile more cost than nmrmphoiiic alone The versatile 
PR-IO-2 provides 1J complete stereophonic record and repro- 
duce, 2) monophonlc record and reproduce With many of tfse 
now two-channel techniques now being used, 3} conventional 
monophomc use (M?. track). 

In addiilon, separate-track erase head In combination wllh new 
"record/safe" selector permits half-track recording of either 
(rack, sound an sound, cue tracks, and other special effects. 
Full-track playback applications can aiso be mat- with full-track 
playback head In 4th position. 



Available in full- or half-track versions. Includes all Jttwnced 
features llslud above plus - the jingle channel electronics 
with -i built-in mixer that can mix line and microphone or two 
microphones (by using a plufMn preamplifier), later conversion 
to two or more iracks is accompli shed by changing full-track 
head stacks and adding an electronics. (This half-track version 
Is originally equipped with stereo heads.) 

PORTABLE OR RACK MOUNT AVAILABLE ON BOTH MODELS 
As a portable, lh& Pfl-IG offers performance found only In units 
twice its $Uc and weight. For rack installation,, ellher the 
monophomc or stereo units require only 29" wide by 14* high 
mountings - a space occupied by many older recorders permit- 
ting easy replacement without disruption of equipment racks, 



CONVENIENCE, DEPENDABILITY AND LONG LIFE 
ARE BUILT INTO THE PR-IO'S ADVANCED DESIGN 



Rigid, noise-insulated top plate of 
special aircraft style construction in- 
sures permanent alignment of all com- 
ponents for precision tape handling 

Shielded, hinged head cover fully 
exposes heads for easy tape editing 

Head alignment "locked" to elimi- 
nate pericdicneedof head adjustment 

* Error-proof pushbutton operation 

Simple, guided, straight-line tape 
threading 

Tape lifters permit touch cuing on 
fast wind and rewind 

Positivej dependable speed change 

• Provision for fourth head (four- 
track stereo, sync head, etc.) 

Motor cuts off to permit "stand- 
uy" position when safety switch arm 
is released 

« Lifetime, solenoid operated self- 
regulating brakes never need adjust- 
ment 
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Hysteresis, synchronous motor for 
timing accuracy, Reserve power in- 
sures against stalling or overloading 

• Exclusive electrodynamic drive as- 
sures permanent, adjustment-free 
tape handling 

Each transport component (clutch- 
es, motor, solenoids) is unitized, 
plugs into color coded socket on 
control box 

• All new compact electronics with 
new, low noise circuits and many 
operating features and conveniences 

Sale-Record selector protects 
against accidental erasure 
0 Two 3" side-by-side VII meters 
permit simultaneous reading and bal- 
ancing of channels 

• AH electronic alignment controls 
accessible through exclusive front 

, panel door, eliminating need to re- 
move unit from case or rack 
« Individual A- 8 switches on each 
channel for quick comparison be- 
tween original and recorded program 
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optional at extra cost 



fOUR Position TWO* CHANNEL, M0N0PH0N1D7 STEREO MM Eft 
The MX* JO mixer was designed to extend the flexibility and operation oP tfis 
PR- 10 recorders, permitting up to four microphones, or two mikes and two lines, 
to be tontfotfed end fed to either or boih output channels. Request Bulletin 
No. 212 to; full (fetalis 

PROFESSIONAL SPEAKER AMPLIFIER MONITOR SYSTEM 

The finest, most flexible unit ever designee for professions] monitoring* Provides 
quality, power, end overload characteristics essential to critical listening and 
evaluation. Powerful 40 watt amplifier with new stahiMpjng power demands cir- 
cuitry and efficient long excursion speaker in special completely separate tuned 
duct enclosure assure lowest distortion at critical low frequencies. Available for 
portable, rack or waif mounting. Request Bulletin No. 224, 

REMOTE CONTROL 

Greatly expands use of recorder. Plugs into receptacle provided and permits 
recorder to be controlled from any desired location. Duplicates all functions of 
record, piay, fast forward and fast rewind buttons on tape transport. Record 
button prevented from functioning when record selector fs In "sate" position, 
Available as a boxed ur flush plate unit. 

TWO SECOND AUTOMATIC TAPE THREADING 

Exclusive Ampex professional accessory allows Iwo-second threading without being 
touched by hand. Kit is either factory-installed or can be added later by user. 

PLUG-IN EQUALIZERS 

Interchangeable units provide NAB, AME or CCIR curves appropriate to tape speed 
used. Equalizers for other curves to meet special requirements available on 
special order, 

PtUQ-IN iNPUT UNITS 

mtprtfsangeable units match various inputs sucli as zero loss transformer for 
balanced bridging; 40 db mlnlaiurized microphone ureampUf ier for ciose pickup 
conditions and or hlgii output microphones - 60 <Uj miniaturized preamplifier 
fur distant pickup conditions or low output microphones. 



GENERAL PERFORMANCE CHARACTER ISTICS AND SPECIFICATIONS 
IMPORTANT: AS PROFESSIONAL EQUIPMENT, THE AMPEX PR-10 SERIES OF 
RECORDERS IS DESCRIBED BY SPECIFICATIONS LISTED BELOW WHICH 
ARE ACCURATE MEASUREMENTS REQUIRED BY PROFESSIONAL STANDARDS 
AND DO NOT INCORPORATE EXAGGERATED SALES CLAIMS. THESE ARE THE 
GUARANTEED MINIMUM PERFORMANCE SPECIFICATIONS THE CUSTOMER 
CAN EXPECT IN LONG-TERM OPERATION- 




SIGNAL TO NOISE 
RATIO: 

FLUTTER AND WOW; 

TIMING ACCURACY; 
OUTPUT; 



INPUTS; 



FREQUENCY RESPONSE: 30 - 18,000 cps ± 2 db at 15 tpS 
40 - 12.000 cps ± 2 db at IVi lps 
40 - 8,000 cps ± 2 db at 3% lps 
Better than 55 db at 1%. and 15 lps 

50 db at 3% lps 
Less than 0.15% rms at JVs and 15 lps 

0,25% rms at 3% lps 
Within + 0.25% 

-h 4 dbm into 600 ohm balanced or unbalanced 
load. Cannon XL connectors. Single and two* 
channel headphone jacks provided. 
PR-tO t single-channel model with two Inputs: 
No. 1 — Low impedance microphone input stage. 
No- 2 — Unbalanced bridging with provisions for 
plug- In balanced bridging transformers or low 
impedance plug-in microphone preamp. Individ- 
ual gain controls on each. 
PR-10-2 two-channel model with one Input per 
channel; Unbalanced bridging with provisions 
far plug-In balanced bridging transformers or 
low Impedance plug-In microphone preamps. The 
MX- 10 accessory mixer is designed to feed un- 
balanced bridge inputs. 
IVz and 15 ips, or 3^ and IVz lps 
117 volts AO - 60 cycles, 1.84 amps (215 watts) 
Transport 8%"x 19" sc 6" p, 
Electronics 5W x 19" x 5%" D, 
Unmounted 44 lbs; Portable 53 lbs. 



SPEEDS: 

POWER REQUIRED; 
RACK SPACE: 

WEIGHT: 



STU0I0 CONSOLE PERFORMANCE AND FEATURES AT HALF THE WEJGHT, HALF THE 
SIZE AND HALF THE PRICE: 

PR-10-1 Monophonic recorder $845 

PR-10-2 Stereo/ Monophonic recorder $945 

MX-10 Stereo/MonophoniC rriixer S395 

SA-10 Speaker/Amplifier $295 

Prices are for unmounted models 
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SEE YOUR AMPEX PROFESSIONAL DEALER FOR COMPLETE DEMONSTRATION. ASK FOR A NEW FULLY ILLUSTRATED EIGHT PAGE BROCHURE k 



WWW. 



FOR COMPLETE DEMONSTRATION OF THE 

PR-10 

SEE YOUR AMPEX PROFESSIONAL DEALER 



ALABAMA 

BIRMINGHAM 

Ack Radio Supply Co, 

3101 - 4th Avenue So. 



ARIZONA 

8rucc k s Wo/kl ai Sound 
2711 E. Indian Scnool kd. 



CAL1 FORNtA 

£l MONTE 
Audio Supply 
543 SO. Tyler Ave. 

fflF-SNO 

Tinge? Co. 

847 Divisade/O St. 

HOLLYWOOD 
Franklin Electronics 
1130 El CentrO St. 
Ralke Co. 

849 No. Highland Ave. 

LONG BFftCH 
Scott Audio CO. 
266 Aiamitos SI, 

LOS ALTOS 
Audio Center, tnc. 
29J State St. 

LOS ANGELtS 
Arco Electronics 
111 So, Vermo/it Ave, 
California Sound 
310 No. Hoover St. 
Craig Corporation 
3410 So. La Cicnoga Blvd- 
Kierulff Sound Carp. 
1015 So. F^ueroa St. 
Magnetic Recorders Co, 
7120 Melrose- Ave. 

PALO ALTO 

Mardix Co, 

2J 15 El Cnmino Real 

SAC RAM EN TO 

WcCorry CO. 

8th S I St. 

SAN DIEGO 
Radio Parts Co. 
2060 India St. 

SAN FRANCrSCO 
Magnetic Recorders Inc, 
1DB1 Mission St. 

SAUGUS 

Sylmar Electronics 
26000 Bouciuet Canyon Rd. 



COLORADO 

DENVER 

Davis AurliO Visual Inc. 
2149 So. Grape 
Electric Accessories 
1260 Blake 



CONNECTICUT 

NEW HAVEN 

Raaio Shack Corpo/ation 
230 Crovjn St. 



DISTRICT OF COLUMBIA 

WASHINGTON 

Shfader Sound, Inc. 

2803-M street, N. W. 

Wilson GIN. PnC. 

1 Thomas Circle. N.W. 



FLORIDA 

INPIALAHTIC 
McHoso Music 
145 fifth Ave. 

JACKSONVILLE 
rideNty Sound Inc. 
1427 Landon Ave. 
Southeast Audio Co. 
1125 Rosclle St. 

MIAMI 

East Coast Radio 0* Miami 
1900 n, w. Miami Ct.. N. V/. 
Flagler fiadfo Co. 
1068 W. ftagler St. 



ORLANOO 

Past Coast Radio of Orlando 
J012 Shgh Bkd. r S. W. 

PENSACOLA 

Gficc Electronics tftc, 

300 E. Wright St. 

TAMPA 

Buidett Sound 

3619 Henderson Blvd. 



GEORGJA 

ATLANTA 

Ack HadJo Supply Co. 
331 Luckie Si , N. W. 
Electronic Equipment Inc. 
526 Piaster Ave.. N. E. 



HAWAII 

HONOLULU 

John J. Harding Co., Ltd, 
1514 Kona St. 
Precision Radio Co. 
1160 So. Km£ SI. 



ILLINOIS 

CHICAGO 

Allied Radio Company 

100 N. V^cttcri Ave. 

Fried's Incorporated 

3801 W. 2Sth St. 

Newark Electronics Corporation 

223 Vf, Madison St. 

OLNNCY 

Gates Radio Company 
123 Hampshire 



INDIANA 

INDIANAPOLIS 

Radio Distributing Company 

&14 N. Senate 

SOUTH BEND 

Col fax Company, Incorporated 
?/>7 S. Mictiigan 

IOWA 

CEDAR fiAPIUS 
Collins Radio Company 
5200 C Avenue 



LOUISIANA 

BATON ROUGE 

Southern Radio Supply Co. 

1112 Norln Blvd. 

NEW ORLEANS 

South Radio Supply Co. 

1909 Tu^ane Ave. 

MARYLAND 

BALTIMORE 

Hi^n fidelity House 

5127 Roland Ave. 



MASSACHUSETTS 

BOSTON 

De i\i3mbro Roiiio Supply 
1095 Commonwealth Ave. 
Radio Shack Corporation 
730 Commonv.eallh Ave. 
CAMBRIDGE 
HJ Fi lib 

1071 Massachusetts Ave. 

NEEOHAM HEIGHTS 

industrial Electronic Supply 

ISO A Street 

SPRINGFIELD 

DeJ Pad/o Supply Co. 

399 Washington Si. 

WELLESLEV 

Music Box 

58 Central Ave. 

WORCESTER 

De Mambro Radio Supply 
222 Summer St. 

MICHIGAN 

ANN APBOR 

Wedemvyer Electronic Supply 

215 N, A\t\ Ave. 

DETROIT 

K>L-A Laboratories, Inc. 
73.?5 Woodward Ave, 



Pccar electronics 
1 1201 Morang 

Reiss Public Addrass Systems 
7629 E. Wfe/son 

GfiAND RAPIDS 

Kaminfca Electee Company 

3337 Juorj Avenue S. W. 

MINNESOTA 

MINNEAPOLIS 
Lev: Bonn Company 
1211 LoSalte Ai/fi. 

MISSOURI 

KANSAS CITy 
B-A Hi Fidelity 
301 East 55tn St. 
Burslein-Applyhcu Company 
1012 McGee St. 

NEORASKA 

OMAHA 
House of Hi Fi 
4628 U0d£e St. 

NEVADA 

LAS VEGAS 
Runar Electronics 
517 Tuniblcwccd Lane 

NEW JERSEY 

CAW DEN 

ftad:o Electric Service Co. 
of Npiv Jor&ey 
513 Cooper St. 

PATERSON 

Magnetic Rctordin^ Co. 
344 Main St. 

NEW MEXICO 
SANTA ft 

Sanders & Associates 
70 We?! f-'J/cy St. 

NEW YORK 

aurrALO 

Buffalo Audio Center 
1C l Genesee St. 

NEW YORK CITY 
Camera Equipment Co. 
315 West 43rd St. 
Harvey Radio Co. 
103 West 43<d St. 
Lan^ Electronics 
507 Fifth Ave. 
Sonocr.ift Corp. 
115 West 45!h St. 
visual Picdro^iics 
wen 4f)Jh St. 

ROCHESTER 

RoclitSlcr Radio Supply 
600 East Main St. 

SYRACUSE 

VJ. G. BrOwn Sound 

521 Easl Washington St. 

TUCKAHOE 

BoyntOn Studio 

10 Pennsylvania Ave. 

NORTH CAROLINA 

WlNSTON-SftLEM 
Daitnr.-Hafic incorporated 
03S BurVe St. 

OHIO 

CINCINNATI 

Custom craters Audio, Inc. 
2250 Gilbert. Ave. 
COLUMBUS 

Electronic Supply Corporation 
134 E. Long St, 

DAYTON 

Custom Electronics incorporated 
19 IB S. Brown St. 
Srepco, incorporated 

314 Leo St. 

TOLEDD 
Warren Raaio 
1002 Adams St. 

OKLAHOMA 

NORMAN 

Tnomson Sound Systems 

315 ft. fiayd 



OREGON 

SALEM 

Cecil Fames Co. 
.140 Churcti N. E. 



PENNSYLVANIA 

PHn.ADH.PHrA 

Aystin ElCClrOmcs I D C . 

UZ\ Walnut St- 

Radio Electee Service Co. of Pa. 
7m and Arch Sts. 

ROSLYN 

Grove Enterprises 
13S3 Eastcn Rd. 



RHODE ISLAND 

PROVIDENCE 

De Mamhrc Raaio Supply 

1292 Westminister SI- 



SOUTH CAROLINA 

COLUMBIA 

Oixic Radio Supply Co. 
1700 Laurel St. 



SOUTH DAKOTA 

SIOUx FALLS 

warren supply Co. of So. Dakota 
115 S. Indiana Ave. 



TENNESSEE 

MEMPHIS 

w $ v: Distributee Co. 
6^ Mifiiion Ave. 

NASHVILLE 

Nicholson's High Fidelity Center 
113 ■ ]9tii Avenue So. 



TEXAS 

ARLINGTON 

Audio Acou^lic Equipment Co. 
130 Fairview Drive 

DALLAS 

Audio Acoustic Equipment Co. 
56>iS N. Central Expressway 

EL PASO 

S.mUcrs ft Associates 
1225 East Vandal! St. 

HOUSTON 

Bjsauer Electronic Systems inc. 
1216 W. Clay St. 
Gates Radio Co. 
2700 POlk Ave. 
MID LA NO 

Midiand Camera Co. 
337 N. Colorado St, 

SAN ANTONIO 

Modern Eleclronics Co. 

2000 Broadway 



UTAH 

SALT LAKE CITY 
Slandajd Supply Co. 
225 E. 6th Strec: SouSh 



VIRGINIA 

NORFOLK .TllCHr/ONU-ROAKOKE 
Radio Supply Ca. Inc> 

RICHMOND 

J. M. Stjckiiouse Ca. 

5503 Patterson Ave. 



WASHINGTON 

SEATTLE 

ricctricraft. Incorporated 
14QB ■ 5th Ave. 

Western Electronic* Supply Co. 
717 Dexter St. 

SPOKANE 

2otn Century Sales inc. 
West 1G21 First Ave. 



WISCONSIN 

MILWAUKEE 

Beacon Electronics Division 
7i. r ) K Milwaukee St. 
Slef(en Electro Art Company 
5101 W. Lisbon 
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TAPE GUIDE 

(from page 32) 

so that at 50 cycles it is 3 db Mow the 
maximum boost of 26 db attained at the 
lowest frequencies. At 3.75 ips, it is in- 
dicated that the RCA standard playback 
curve is being accepted. This is similar 
to the NAB curve, except that bnss boost 
is 3 db up at 132G cycles. At the time 
of writing', there were no indications of 
agreement on 1% ips equalization. 

3. How Likely Is It Thru Home Tape 
Machines Will Provide Three or 
More Channels? 

None of the replies gave encourage- 
ment to the view that home tape ma- 
chines will eventually provide three or 
more channels. Representative replies 
were as follows : 

"There is no sign at present of mul- 
tiple channel development." 

"I seriously doubt that more than 2- 
ehannel stereo will ever be adopted for 
home use." 

"We have no present plans for 3-clmn- 
nel equipment and have no feeling that 
it is likely to become a factor; for four 
or five channels, even less so," 

"It is my personal feeling that such 
industry moves will be made with a great 
deal of caution and deliberation." 

"It seems probable that 2 -channel will 
continue as standard." 

4. What Changes May Be Expected in 
Tape Recorders? 

A.s suggested at the outset, the out- 
look is for slow, steady improvements in 
quality instead of the radical changes 
that overnight cause a tape machine to 
he outmoded. The only radical change 
contemplated by the respondents is the 
growing vole of the cartridge player. At 
the same time, however, it is not ex- 
pected that the cartridge player will dis- 
place the open reel machine (or re el- to - 
reel machine, as it is often called). In- 
stead, it is generally believed that the 
two will exist side by side, each serving 
a particular function. Following are a 
number of the comments concerning the 
role of the cartridge machine vis-a-vis 
the prcsent-doy open reel machine. 

"Complete coexistence." 

"Both will remain standard. Cartridge 
and 3.75 ips for general 'mass market' 
use, but open reel will remain the favor- 
ite for hi-fi applications." 

"The cartridge and reel-to-reel ap- 
proaches will probably become 'hand 
holding friends' instead of the 'bare 
knuckle combatants' they are supposed 
to be. Each has its advantages, and to- 
gether they will broaden the base mar- 
ket for tape." 

"I think without question reel-to-reel 
(Continued on page 83) 
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An Engineer's High Fidelity 

System 



R. A. CREINER 



IN TWO PARTS— PART 2 



Versatility and attention to detail characterize this engineer's high fi- 
delity system. The concept and the execution are both uncompromising. 



Is- the previous section I described the 
speaker system. Now I'll detail the 
over-oil system electronic setup, with 
specific parts of the electronic system 
described in greater detail, A block dia- 
gittiu of the system is shown in Fig. L 
On the left are seen the signal son ices. 
These consist of two stereophonic tape 
recorders — one a Berlant the other a 
Conccvtone; two Rondine Deluxe turn- 
tables with Shure stereo and monaural 
pickups and arms; and an FM tuner. 
Preamplifiers are mounted in the play- 
back consoles to bring the output level 
up to 0 VU. The signal sources; are 
brought to the jack pnnel and can then 



University of Wisconsin, 
of Electrical Engineering. 



Department 



be plugged to the various control ampli- 
fiers. All of the control amplifiers have 
essentially unity cpiin, or less, and are 
therefore only used for modifying the 
signal in some prescribed way. The con- 
trol at the top is the main remote unit 
which normally controls the main power 
amplifiers and the main loudspeaker sys- 
tem. The dubbing rontrol is described in 
more detail later. It performs the func- 
tion of switching for the process of tape 
or disc copying. The ''third channel" is 
also developed in this chassis. The filter 
is not described in this article but is 
simply a low and high pass unit to cut 
out the frequency extremes for certain 
kinds of copying. 

The outputs of all o£ the control am- 
plifiers then go to the jack panel and 



can be plugged to the appropriate power 
amplifiers. The power amplifiers consist 
of four 50-watt amplifiers for the main 
system and a pair of commercial 35-watt 
amplifiers on a single chassis. The am- 
plifiers are connected to the loudspeakers 
via a jack panel so that the speakers 
may he disconnected or connected to 
other amplifiers, or the amplifiers may 
be used for other purposes indepen- 
dently. 

The Remote Control Amplifiers 

Tn this system, the signal sources and 
the power amplifiers are not at the most 
convenient location for the control am- 
plifier*. Thus the remote control unit was 
devised. In order to simplify the inter- 
connection <>f many long cables, the re- 



JAC* PANcL 



PHONO 2 



TAP£ 1 * 



LONG 
* LINE JACK PANEL 



SPEAKER BLOCK 



CONTROL 



DUBBING 
CONTROL 



CROSS- 
OVER 




CROSS- 
OVER 



MAIN 
SPEAKER 
SYSTEM 



AUX. 

SPEAKS* 



Fig. 1. Block diagram of entire system. 
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It Took Eleven Years and One Night to Design 
The Worlds Best Speaker System 
The New CITATION X by Harman-Kardon 




Stc^vnrl IlepniiAii, Director of Engineering, Cita- 
tion Kit Division, llfirman-Kardon,, Inc. 



Stew Hue em an owns a big, old Charles 
Adams-type wood frame house In New 
Jersey. It has its disadvantages —but it's a 
rather special kind of house. The original 
high-ceil i nged living room has been con- 
verted into a sound laboratory replete with 
morris chairs, the best testing equipment 
and Universal Cofleematic machines. Ac- 
cording to legend, Stew has co(Fce now 
flowing through his veins instead of blood 
—a concomitant of spending night after 
night searching for perfection in audio de- 
sign. It was at this house, one night last 
summer, that the Citation X speaker sys- 
tem was born. 

The antecedents of this story date back 
to 1949 when liegeman first heard a Low- 
ther driver. That was it; the beginning of 
a remarkable collaboration between this 
great American audio engineer— now Di- 
rector of Engineering of the Citation Kit 
Division of Harman-Kardon — and the 
highly regarded Lowthcr company of Eng- 
land. Together, they created speaker sys- 
tems which became classics; the original 
Hcgeman-Lowther horn— the great "Grey 
Monster" with its top section of plaster of 
P;uis and the Brociner Model 4 Morn. 

Over the years, Hegcman and Donald 
C have— head of Lowthcr— continued to 
work together. Ideas were exchanged; con- 
cepts discussed and explored. Independent 
lines of research into the perfection of 
speaker design were followed by both. 
Then came their meeting one night last 
summer— nnd the creation of Citation X 
—the culmination of 11 years of joint and 
independent research into speaker design. 

Reflected Sound 

DESIGNED IN THE CITATION TRADITION— 

the best regardless of cost— the new speaker 
system places no limits upon performance. 
It can perfectly reproduce the whole com- 



plex structure of a musical composition 
without adding or taking anything away 
from the original performance. 

The Citation X diffuses sound in a hem- 
ispheric radiation pattern— by a blend of 
direct and reflected sound. In creating this 
design, the precise process of what occurs 
in a concert hall has now been duplicated. 

Audio engineers know that approxi- 
mately 80 fa of the sound in a good concert 
hall is reflected from the ceilings, walls, 
etc. It is this mixture of direct and re- 
flected sound that gives music its depth 
and dimension, its exciting spatial quality. 

The Citation X achieves precisely this 
effect by distributing music on vertical and 
horizontal planes. Conventional speakers 
beam the sound at you on a horizontal 
plane-similar to automobile headlights. In 
stereo, this is akin to listening to the full 
orchestra through two holes in the wall. 
Replace the conventional speakers with 
Citation X and the wall disappears. You 
are in the same room with the yntisic. 
There is no ping-pong effect; no 'Tiole-m- 
the-middle." All of the music is there in 
all of its depth and dimension and reality. 
For the first lime, the word "presence*" has 
been made meaningful. 

The Lowther Driver 

the uasic elements of" the Citation X 
are the Low the r driver and the liegeman 
enclosure design— a split, slot-loaded coni- 
cal horn, with two 7)i feet sections folded 
within the enclosure. 

The driver is a massive Lowthcr unit 
specifically engineered for the Citation sys- 
tem. It consists of four working elements: 

• Direct radiation from front of cone. 

• Radiation from the midrange "tvhizzer* 
cone which operates between 2000 and 
7000 cycles. 

• A stabilizer which places a damping 
load on the cone and acts as a diffuser 
and distributor of the very highs. 

• Radiation from the back of the main 
cone which is directly coupled to the 
folded horn. 

Features of the specially designed driver 
include: magnetic structure of anistropic 
magnetic alloy (Ticonal G) which is the 
most efficient magnet material known to- 
day; usable frequency range of 20 to 
50,000 cps; gap flux-17,500 gauss; total 
flu* 196,000 m;ixw<;IIs; aluminum voice 
coil for increased high frequency effi- 
ciency; twin cone cons Unction with foam 
plastic front and rear suspension; no dis- 
tortion at crossover frequencies due to 
elimination of distortion producing LC 
networks. 



The Horn 

CONVENTIONAL HORN DESrCNS USO an 

acoustic chamber to couple the diaphragm 
to the throat of the horn. In the Citation X, 
the chamber is removed and the driver 
placed directly into the throat of the horn. 
This eliminates the last resonating element 
in the horn configuration and results in 
absolutely smooth transfer of radiation 
between horn and driver. 

Instead of the conventional "open 
mouth," the Citation X horn terminates in 
a slot at the base of the enclosure. Thjs 
presents the horn and driver with the im- 
pedance of an infinite horn. Thus, phase 
shift is reduced within the horn and room 
reflections are prevented from entering the 
horn's mouth and reaching the driver. 
Pressure loading by the horn damps com* 
pletely the mechanical resonance of the 
cone and its suspension. 

The interior of the handsome, hand- 
rubbed walnut enclosure is constructed of 
Tin) blend which lias no directive reso- 
nance and is stronger than wood. The 
entire internal horn structure is honey- 
combed for strength and prevention of 
panel resonance. 

For those who own Citation units— for 
all those who want perfection in speaker 
performance— we can recommend the Ci- 
tation X without qualification. The dimen- 
sions of the Citation X are 20" wide x 
14%' deep x 36%' high— because that is the 
size necessary for the design of the world* s 
best speaker system. 

The Citation X-$25U0O 

Price slightly higher 1 in the VJcst. 
For complete Citation cnUlog write to: Dept. 
S-12, Citation Kit Division, Hnnmnn-Knrclonj 
Inc., Plain view, Xlav York. 




The Citation X 
A Ile^n-unii-Lowther Design 
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ONLY ONE CHANNEL SHOV^N-SECOND SIMILAR 



© 

OUTPUT TO JACK PANEL 



CONTROL 



LONG CABLES 



RELAY 
POWER 



Fig. 2. Relay tree. 



Fig. 5. Bottom view of one of the control 
amplifiers illustrating the uncluttered 
orderly layout possible with terminat 
board construction* 



lay switching part of the control is 
mounted in the control rack and the sig- 
nal which is selected is the only one sent 
to the control amplifier. Four cables are 
used to carry the signals to the control 
units and return them to the relay rack. 
A total of eight inputs can be selected 
from the control chassis through the re- 
lay tree in the relay chassis. This number 
may be easily extended by using addi- 
tional relays. Each input has a separate 
level control on the control chassis. These 
level controls are switched with the relay 





Fig. 4. Remote control amplifiers shown 
in listening room. Although designed for 
rack mounting, they are shown mounted 
in a wooden box. 



Fig. 6. Front view of the tape recorder 
control paneL 

signal in the control chassis. Since the 
original source signals arc developed at 
very low impedance levels, there is no 
trouble with high-frequency response 
falling oft:. Figure 2 shows a schematic 




ATTENUATOR 
TWO 11-POSIIION SWITCHES USED 




Fig. 3. Electronics of remote control amplifier. 
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from 

. . . the finest performance available 

the MacKit 30 

A 30-Watt Unity Coupled Amplifier Kit* 




♦Identical to the renowned Mcintosh MC-30 Amplifier Pt,ce 5120 

Enjoy the wonderful experience and satisfaction 
of putting the finest amplifier together yourself 



Now available at Franchisee! Mcintosh Dealers 
AUDIO • DECEMBER, 1960 



A "Mark of Excellence" Product by 



OHnfosh 

S^j LABORATORY, INC. 

4 Chambers St., Binghamton, N. Y. 
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Fig. 7. Schematic diagram of 

of one-half of the relay selector chassis. 
The schematic is largely self explana- 
tory. The relays a re driven from a d.c. 
source to avoid any possible hum pickup 
which might result with a>e. relay opera- 
tion. The electronic part of the control 
is shown in Fig, % Feedback tone con- 
trols arc used and a high-cutout filter 
is provided. The attenuator is a bit un- 
usual. It consists entirely of switches. A 
combination frequency compensated and 
uncompensated ladder network is used 
to provide control of either gain or loud- 
ness. With both controls set at the inside 
position there is no attenuation. As the 
left control is operated one obtains 
straight gain attenuation. If the right 
control is operated, loudness compen- 



tape recorder control panel, 
sated attenuation is obtained. Figure 4 
shows the pair of control amplifiers in 
the listening room. Use of terminal 
board construction gives the underside 
of the chassis the neat appearance shown 
in Fig. 5. 




Fig. 8. The tape control chassis is rela- 
tively empty since It only contains a pair 
of mixer amplifiers. 



err® 




Fig. 9. 



Schematic diagram of the elec- 
tronic crossover. 



Fig. 10. Back of the power amplifier rack 
showing the four 50-watt amplifiers and 
the power supplies. Note that the four 
amplifiers are mounted on two chassis. 
The rack is forced-air cooled. 

Dubbing Control 

It is frequently desirable to mix the 
separate channels of stereo discs or tapes 
or to record or listen with the channels 
inverted or mixed. The dubbing control 
allows the tape and disc sour ens to be 
controlled in a very versatile manner in 
this sound system. The control is shown 
in place directly above the jack panel in 
Fig. 6. The schematic is shown m Fig. 
7. There is no power supply shown since 
the power of this chassis is derived from 
the main power supply built into the re- 
lay rack and designed to handle all of 
the control amplifiers ami special effects 
amplifiers in the sound system. A .sepa- 
rate supply which delivers 250 volts at 
10 milliamperes, and 6.3 volts at 0.6 am- 
peres may be used. As can be seen, the 
control consists mainly of passive 
switching arrangements. Two mixer am- 
plifiers are provided and allow unity- 
gain mixing of the two channels. 

There are several useful input-output 
setups possible, but the one most usually 
used is as follows : 

1-. LP1 and LP2 going to the play 
select switch are connected to the two 
tape play channels. Thus either tape ma- 
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A MAJOR IMPROVEMENT in the 

MATCH1ESS BOZAK MIDRANGE SPEAKER 

Now Makes ALL Bozak Three-Way Systems 
Better Than Ever! 




T H 

AUDIO 



All Bozak Three-Way Speaker Systems now incorporate che new B-209A Midrange, fea- 
turing a revolutionary and altogether different diaphragm. The result is an overall 
excellence of musical performance beyond anything previously attained 1 

The new speaker is a radically improved version of the matchless B-209» hitherto generally 
accepted as the best midrange in musical reproduction* To its many exceptional qualities 
there has now been added an instantaneously precise transienc response that is simply 
unequalled. The speaker retains every subtlety and nuance of all vocal and instrumental 
music, and muse be heard to be appreciated. Ask a Bozak Franchised Dealer for a 
demonstration. 

TO OWNERS OF BOZAK SPEAKER SYSTEMS: 

Arrangements are being made with Bozak Franchisee! Dealers under which you can have 
your speakers brought up to the minute at nominal cost. See your dealer for information. 
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Fig. 7 1. Bottom view of a power supply 
and a power amplifier chassis illustrat- 
ing the lerminal board construction and 
the cabling of the pJate and filament 
leads. 

chine signal may be modified by the play 
control switch and sent to the outputs 
L01, L02, and L03. 

2. L01, L02, and L03 go to the left, 
right and "center" audio channels of the 
loudspeaker system respectively. Note 
that L03 always contains the mixed 
channels. 

3. LI1 and LI 2 are connected to the 
disc play preamplifiers. These two inputs 
go the record control. The lever switch 
may be used to select the output of the 
record control or the output of the play 
control. In this way either the tape or 
the disc material is available at the re- 
cord select switch (after passing through 
the appropriate control switch). 

4. LEI and LR2 go to the two tape 
recorders or to the control amplifiers in 
the svstem. 
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Fig. 15. Schematic diagram of one of the power supplies. 



Tt is apparent that great versatility is 
provided for copying stereo discs or 
tapes while listening to cither or to 
something else. While such a control sys- 
tem may seem a luxury, the continual 
plugging and unplugging of patch cords 
is a great bother. The control center 
eliminates about a half bushel or so of 
plugs and wires. 

The underside of the dubbing control 
is shown in Fig. 8. Here again, use of 
terminal board construction gives the 
amplifiers a neat look. 

Electronic Crossovers 

The main loudspeaker system is 
driven by two pairs of amplifiers, Sepa- 




Fig. 12. Schematic diagram of one of the power amplifiers. 



rate amplifiers are provided for the 
low and high ends of the audio spectrum 
in each channel. The crossover point is 
500 cps. The electronic crossover used 
with this system is showu in Fig, 9, Four 
of the filter amplifiers shown are used in 
the dual chanuel setup. Again unity gain 
is provided. The gkm in the feedback 
loop is controlled so that there is a rise 
of about 1 db near crossover and the 
ultimate slope is then reached very 
quickly. A slight adjustment of resistors 
K y and lt 2 is provided from the front 
panel to allow precise setting of the re- 
sponse while it is measured at the loud- 
speakers with a microphone. 

Power Amplifiers 

The main power amplifiers arc shown 
from the hack of the relay rack in Fig. 
10. The power supplies are at the bottom 
and the amplifiers on the chassis directly 
above them. The rack is cooled by forced 
air to insure reasonably cool operation 
of the power amplifier array. The front 
of the rack is constructed to give access 
to the undersides of all of the power 
amplifier chassis for purposes of setting 
the balance pots and checking out the 
performance of the amplifiers from time 
to time. The access panels are shown re- 
moved in Fig, 1L A schematic of the am- 
plifier is shown in Fig, 12. The amplifier 
is rather standard in design except for 
the internal feedback loop. It is quite 
undesirable and unnecessary to include 
the entire amplifier under a single feed- 
back loop since the stability of this ar- 
rangement is so poor. Two loops do not 
give quite the same distortion reduction 
as will one loop but the stability is very 
much improved and the overload charac- 
teristics are far superior. The d.c. con- 
pi i ng f r o i n 1 1 ic d rive r to the ou tpu t 

(Continued on page 75) 
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THESE UNRETOUCHED 
PHOTOGRAPHS TELL 
THE FULL STORY 



Photo A shows tracking of a 1 kc 
sine wave at a stylus velocity of 
30 cm /sec with a conventional tone 
arm. The upper portion shows out- 
put of the left channel, the lower 
portion shows output of the right 
channel. Note how the right chan- 
nel distorts due to skating effect 
which, tends to hold stylus tightly 
against inner wall of stereo groove 
(left channel) but does not main- 
tain sufficient contact against out- 
side wall (right channel). 

Photo B shows the identical traces 
under the same conditions except 
that the Fairchild Arm-Transport 
with Anti-Skating is used in place 
of the conventional Tone Arm. The 
results are obvious. ..right channel 
distortion clears up completely I 



Photo A 



Photo B 





A NEW, RADICAL IMPROVEMENT IN RECORD 
REPRODUCTION, THE FAIRCHILD 500 WITH 



ANTI-SKATING! 

(PATENT FENDING) 

New FAIRCHILD Arm-Transport and Cartridge 
combine to realize full potential of complex stereo 
groove ...makes all existing arms and cartridges 
virtually obsolete through Anti-Skating feature and 
new Linear Separation, High Compliance Cartridge. 

HOW?First...the FAIRCHILD 500 has Anti-Skating 
which allows treatment of cartridge and its transport 
as a single entity. At present all arms possess the 
tendency to ride towards the center of the record re- 
gardless of stylus pressure, balance, etc. Known as 
"skating", this action is easily noted if any arm and 
cartridge are placed on the label or any other smooth 
rotating surface. 

But, with stereo's two information tracks, this un- 
evenness in wall pressure upsets the delicate balance, 
increases tracking error, stylus wear and distortion. 
The only possible solution is the introduction of 
another force equal in magnitude and opposite in direc- 
tion to the unwanted skating force. This is the exclu- 
sive Anti-Skating feature of the FAIRCHILD 500. 

In addition the Arm-Transport is dynamically baL 
anced by a method which eliminates undesirable 
springs generally associated with this type of bal- 
ancing in the past. 

Second . . .the new FAIRCHILD SM-2 Cartridge has 
linear separation over the entire spectrum I Many 
cartridges that claim 20 db separation possess this 
characteristic only at 1 kc. The difficulty becomes ap- 
parent at higher frequencies and in many cases stereo 




r 



cartridges lose their separation and actually act as 
monaural transducers above 10 kc! 

The FAIRCHILD SM-2 has Linear Separation of 
20 db up to 15 kc. Its compliance has been substan- 
tially increased to take full advantage of its anti-skat- 
ing transport which makes for even greater actual 
operating compliance. Its sound is best characterized 
by an opulence herefore thought unobtainable. 

WHAT THIS MEANS TO THE SERIOUS RECORD 
COLLECTOR AND DISCERNING MUSIC LOVER - 

1. Improved overall quality of reproduction. 2. Re- 
duced groove degradation and stylus wear. 3p Im- 
proved separation by virtue of symmetrical tracing. 
4- Improved stereo balance with maintenance of 
original artistic and engineering concepts. 5. A re- 
markable reduction of tracing distortion ... as much 
as 50% ! 

The FAIRCHILD 500 is the MOST IMPORTANT 
DEVELOPMENT IN DISK REPRODUCTION since 
the development of the long playing record for it al- 
lows the full and effective reproduction of the stereo 
disk. LIFT THE CURTAIN NOW . . . HEAR YOUR 
RECORDS PLAYED WITH THE FAIRCHILD 500. 

The FAIRCHILD 500 (Arm-Transport & Cartridge) $55.00 complete 

Write for further details to: 

Wpl^ TA I pPU|[ H RECORDING EQUIPMENT CORPORATION 
WinM fnl r\Un ILU 1040 45th Avenue, Long Island City 1, N. Y. 
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ALTEC SPEAKER SYSTEMS 

From the brand new Avalon and Carmel systems to Altec's compact 




Model above in mahogany or 
walnut shown with accessory 
floor stand. Standard model 
includes round legs. 



TWO THAT ARE BRAND NEW FROM ALTEC! 

Altec proudly introduces the newest two-way en- 
closed speaker systems in its line— the Avalon and 
Carmel. Both systems are housed in the hand- 
some enclosure shown at the (eft, both feature 
an 800-cycle system of components similar to 
those used in Aftec's world-famous A7 "Voice of 
the Theatre' 1 system. Visit your Altec professional 
high fidelity consultant and ask him to demon- 
strate the exciting performance of these new Altec 
systems. Dimensions; 29%" H x 35" L x 17%" D. 

AVALON - 837A ... a two-way system with a guar- 
j anteed frequency range of 35-22,000 cps. Enclos- 
ure houses one 12" 414A low resonance, high com- 
pliance bass speaker and an 804A high frequency 
driver on an 81 IB sectoral horn .... $246.00 

CARMEL- 838A. . a two-way system with a guar- 
anteed frequency range of 30-22,000 cps. This 
system offers the additional dimension of two 12" 
414A low resonance, high compliance bass speak- 
ers, as well as the 804A high frequency driver on 
an 811B sectoral horn $297.00 

The same cabinet used in the 837A and 838A sys- 
tems may be ordered without sound components 
as model 854A/B $99.00 

This model is constructed to house any Altec 
biflex and duplex 12" or 15" speaker. 



Compact model or cabinet style-whatever you 
want in a furniture speaker system, you'll find 
Altec cabinets house the precision-engineered 
system to put you at the pinnacle of listening 
pleasure. Whether you want to start with mono 
or stereo, you'll find that Altec-engineered speak- 
ers will never be out-dated. Where space is at a 
premium, Altec's compact bookcase speakers 
provide a quality of sound reproduction gener- 
ally found only in much bigger systems. Where 
you have the room, you'll want the important 
sound and impressive styling of the Altec cabinet 
enclosures, which have won designer's awards 
for their elegance and modern simplicity. 



ALTEC 



Whatever style you choose-for stereo or mono- 
for large rooms or small, Altec engineering 
makes the big, big difference in the sound you 
hear. Each enclosure shown here features Altec's 
famous controlled linear excursion bass loud- 
speaker for the cleanest, richest reproduction 
of the low frequencies. This fine bass is matched 
with a professional quality sectoral horn or direct 
radiator to deliver the highs as you like to hear 
them. So whatever kind of system you're plan- 
ning, the place to start is with an Altec furniture 
speaker system. One Altec bookcase speaker 
starts you out on the right road toward the true 
sound of music-the Altec sound of music! 



LANSING CORPORATION 



A subsidiary oi Ling-lencQ Electronics, fnc> 



1515 South Manchester Avenue, Anaheim, California . 161 Sixth Avenue, New York 13, New York 
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. . . for every room, every taste, every budget 

bookcase speakers... they're all quality, because they're all ALTEC 



THE CAPISTRANO - 831A 

The elegant simplicity of the Capistrano, selected for 
its excellence of design in the California Design exhibit, 
is the perfect compliment to the precision-engineered 
sound components it encloses: one 15" 803B controlled 
linear excursion bass speaker, an 802D high frequency 
driver mounted on an 81 IB sectoral horn. Guaranteed 
frequency range of 35-22 T 000 cps. Walnut or mahogany 
finish. 30" H, 47" W, 23 y 2 " D $399.00 




LIDO - 836A 

The most recent addition to the Altec 
line of bookcase speaker systems, the 
Lido boasts acoustical elements that 
give truer balance between high and 
low musical spectrum than found in 
any other system of comparable price. 
A unique Altec technique employed 
in matching speakers to the tuned 
enclosure produces this important im- 
provement. Speakers have a radiating 
area of over 76 sq> inches, give extend- 
ed frequency response, exceptional 
efficiency. 12%" H, 26" W, 12%" EJ. 
Walnut or mahogany finish, $125.00. 





MONTEREY 
-834A 

Big speaker 
sound in a com- 
pact enclosure. 
The Monterey 
houses two of 
Altec's exclu- 
sive controlled 
linear excursion 
bass speakers 
for lowest possible resonance and 
distortion, plus the 3000B sectoral 
horn. Frequency range: 40-22,030 
cps. 20 watts power, 8 ohm im- 
pedance. Walnut, blond, mahogany 
or fruitwood finish, or unfinished. 
14" H, 26" W, 14W D- 

Finished $174.00 

Unfinished $169.00 



MONTEREY, JR. 
-835A 

Important sound 
which equals or 
exceeds systems 
twice as costly. 
Features controlled 
linear excursion 
bass speaker 
which repeats all 
it hears, plus direct 
radiator tweeter with gap suspen- 
sion. Exceptional performance for 
such a compact enclosure. Fre- 
quency range: 45-18,000 cps. 15 
watts power, 16 ohm impedance. 
Walnut, blond, mahogany, or un- 
finished. IW^H, 23" w, ny 4 " d. 

Finished $89.50 

Unfinished $84.00 




Compare ALTEC advances and superior performance at your ALTEC distributor's who is a professional high fidelity 
consultant. ALTEC offers you the most complete line of quality stereo and mono high fidelity tuners, amplifiers, 
speakers, and systems in the world. Please write for descriptive brochure. Address Dept AD-8D. 

Copyright 1960 A tec Lansing Corporation 



THE TRUE SOUND OF MUSIC 
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Audio 



Power Requirements 
and Statistics 



C NICHOLAS PRYOR* 

A discussion of the power requirements 
in audio amplifiers based on the statistical 
distribution of peaks in complex signals 



OKE of the major points of conten- 
tion in the audio field concerns the 
peak output power which an am- 
plifier inust be capable of delivering for 
faithful reproduction of complex audio 
signals. There are two major reasons for 
the large spread of estimates, which 
ra nge fro m m illiwn t ts to h und reds of 
watts. The first of these reasons is the 
range of average power required in the 
particular application. Loudspeaker effi- 
ciency may range from about 2 to 50 
per cent, room size and acoustical prop- 
erties influence the power required for a 
given sound level, and some people just 
like their music louder than others. 
These differences are generally under- 
stood, and it is a fairly simple matter to 
measure at least the average voltage in- 
put to a loudspeaker under listening 
conditions. 

The other reason for variation in the 
estimates is the different allowance made 
by different individuals for peaks in the 
audio material. Everyone knows that 
there are sharp peaks in ordinary signals 
that are considerably higher than the 
highest readings shown on an ordinary 
VU meter monitoring the signal, but 
there is little agreement as to the size 
and number of these peaks. The bro ad- 
cast industry has at times allowed as lit- 
tle as 6 db (a factor of 4 in power) for 

# 145 Pmckney St.j Boston, Mass. 



Fig. 2. Normal dis- 
tribution function, 
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these peaks, while some have argued for 
as much as 23 db (a factor of 200 in 
power) reserve allowed for these unseen 
peaks. This is quite a large spread of 
allowances made for a single factor, and 
it is the purpose of this article to show 
the way the peaks are distributed in 
audio signals and to develop a reserve 
power estimate based on the knowledge 
of this distribution. 

To aid us in talking about the distribu- 
tion of peaks we will borrow from sta- 
tistics the cumulative distribution func- 
tion. This function simply tells us the 
probability (or the fraction of the time) 
thai the variable is less than or equal to 
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Fig. 1 » Distribution 
function for sine 
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a given value. Thus the value of the dis- 
tribution functiou at one volt, for ex- 
ample, tells us the fraction of the time 
the actual signal voltage will be less than 
(or negative compared to) one volt; and 
of course this value will be between zero, 
if the signal is always greater than one 
volt, and one, if the signal is always less 
than one volt, 1 

As an example of the distribution 
function, let us consider a single siue 
wave of amplitude one volt. Its distribu- 
tion function can be derived to be ^ + — 

arcsin V in the range between minus 
and pins one volt, zero in the range be- 

1 Notice that the distribution function, 
as defined, considers all negative voltages 
to be "less than' 7 any positive voltage and 
is defined for all voltages from minus in- 
finity to plus infinity. A. perhaps simpl&r 
function for our purposes would be the dis- 
tribution function of the magnitude of the 
signal, which would indicate the fraction of 
the time the signal wns smaller (whether 
positive or negative) than the given value. 
This function is easily obtained from the 
ordinary distribution function by snbstract- 
ing one-half from its values for positive 
voltages and multiplying the result by two y 
but it is less general in nature and does not 
allow for asymmetrical distribution func- 
tions or for asymmetrical amplifiers (single- 
ended or complementary-symmetric). The 
ordinary distribution function is also the 
one measured direetly by the method to be 
described here and is the one most often 
tabulated in literature on statistics, thus it 
will be used throughout this paper. 
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Glowing 1 
New Sound 
With 
Distortion-Free 
Amplification 






PILOT 264 STEREOPHONIC AMPLIFIER 




If purity of sound is your goal for your music system, then the Pilot 264 was 
made for you. Measured using the IHFM standard, at mid-band, power output 
is 70 watts continuous/74 watts music power Measured at 25-20,000 cycles, 
output is 60 watts continuous/64 watts music power. ^Harmonic Distortion 
at full output using either measurement is [ess than 0.5%. IM distortion less 
than 0.3%. frequency response 10-100,000 cycles, Has Pilot's exclusive 
I "Stereo Plus Curtain of'Sound" center speaker outputs delivering the sum 
J of channel A and channel B, Complete with brass finish cover.. .$179.50. 



PILOT 248 AMPLIFIER-PREAMPLIFIER 



The Pilot 264 Amplifier combined with an ultra-versatile preamplifier. Maxi- 
mum operational flexibility is assured with 15 controls, including scratch 
and rumble fillers, tape monitor and 2 position loudness control. Like all Pilot 
components, the 264 has a special center speaker connection "Stereo Plus 
Curtain of-Sound," delivering the sum of channels A and B, for 3-speaker 
stereo-, or to provide simultaneous monophonic sound in another room. The 
Pilot 264 is ideal for those who desire a complete stereophonic pream- 
,amplifier combination. As pictured, complete with enclosure ... $249.50. 
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FOUNDED 1919 



For complete specifications on the 264 and 248, write to: 

RADIO CORPORATION, 36-34 36th STREET, LONG ISLAND CITY I, NEW YORK 
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low minus one volt, and one in the range 
above plus one volt. This function is 
plotted in Fig. 1; and from it, we e;m 
verify some of the things we already 
know about the sine wave, First we can 
see that the voltage is never less thim 
minus one volt (the distribution func- 
tion is zero at -1), and that the voltage 
is always less than, or equal to^ plus one 
volt (the distribution function is one at 
+ 1). Also from the value .5 for the dis- 
tribution function at zero voltage, we 
can verify that the sine wave has nega- 
tive values exactly half of the time and 
positive values the other half:. 

However, from closer inspection of the 
curve, we can see something further that 
perhaps is not quite as obvious from the 
sine wave itself. The value of the distri- 
bution function at -0.707 volts is 0.25, 
which indicates that the voltage is less 
than - 0.707 25 per cent of the time. Also 
the value at + 0.707 volts is 0.75. which 
indicates that the voltage is greater than 
0.707 volts 1.00-0.75 or 25 per cent of 
tire time. Thus if we tried to obtain the 
one- volt amplitude sine wave from an 
amplifier whose maximum output volt- 
age was plus or minus 0707 volts (this 
is the ms value which an a.c. meter 
would read for the sine wave of one volt 
amplitude), the signal would be too neg- 
ative for the amplifier 25 per cent of the 
time and too positive 25 per cent of the 
time. As a result this amplifier, which is 
capable of putting out a voltage equal 
to the rms value of the sine wave, would 
be completely overloaded exactly 50 per 
cent of the time. To provide an undis- 
torted sine wave output the amplifier 
must have a maximum output voltage of 
at least plus or minus one volt (so the 
signal will be outside this range 0 per 
cent of the time) which is a 3 db reserve 
or 1.414 times the voltage indicated on 
an a.c. voltmeter. 

While the distribution function has 
been of some use in dealing with siue 
wave amplification j its real power lies in 
the analysis of complex audio signals. 
"With these signals, unlike periodic sine 
waves, it is impossible to predict what 
the voltage will be at any time, flow- 
ever, it is still possible to derive a dis- 
tribution function for the voltage, so the 
percentage of the time that the voltage 
lies outside certain limits may still be 
determined. There are several ways to 
arrive at the distribution function of a 
complex signal, but one of the clearest is 
to consider the signal to be made up of a 
large number of individual sine waves. 
Then by a series of mathe7natieal opera- 
tions on the individual distribution func- 
tions, we may arrive at the distribution 
function of the sum of all the sine waves. 
Or more directly we may use the Central 
Limit Theorem which states that the 
sum of a large number of independent 
variables has a distribution which ap- 
proaches the so-called Normal or Gaus- 
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sian distribution function, Unfortu- 
nately, no algebraic function has been 
found to describe the Normal distribu- 
tion function, but it is defined in calculus 
by a definite integral and numerical val- 
ues of it have been tabulated. From these 
tables we may determine the distribution 
function for the instantaneous voltage in 
a complex signal once we are given the 
true rms voltage of the signal, which is 
equal to the standard detialion } or width 
parameter, of the Normal function. This 
distribution function is plotted in Fig. 
2 for a standard deviation of one volt. 
N T o to t hat the fun c tion n e v ev quite 
reaches the values zero or one, but that 
it comes quite close for voltages of mag- 
nitude greater than two or three volts. 
This means that extremely high peaks 
are theoretically possible, but occur only 
rarely. Thus for perfect reproduction of 
an audio signal, an amplifier of infinite 
power capability would theoretically be 
required. However, the very high peaks 
in the signal have such a low probability 
of occurring that we may never experi- 
ence them, and the power requirements 
are thus very much relaxed. 

At this point it is well to demonstrate 
the validity of the above discussion by 
means of an experiment. The distribu- 
tion function of any signal may be meas- 
ured by means of a circuit such as that 
shown in Fig, 3. The resistor network at 
the input provides, at this point, half 
the difference of the input signal and 
the voltage read on voltmeter V. This 
will be positive if the input is greater 
than V and negative if the input is less 
than plus V volts. The amplifier gain, A, 
is sufficiently large that the output is 
clamped to 0 for positive input voltages 
and is clamped to 10 volts for negative 
input voltages, there being only a very 
narrow range near zero volts where the 
amplifier is operating linearly. Thus the 
percentage of time the output is 10 volts 
equals the percentage of time the input 
is less than V volts, and we have only to 
average the output voltage over a short 
period by means of the RC network to 
obtain the value of the distribution func- 
tion at V volts. This was done with a sine 
wave input to demonstrate the method, 
and the experimental results are shown 
along with the theoretical curve in Fig. 
1. With the validity of the method thus 



established, a sample of orchestral mu^ic 
was recorded on a tape loop and fed into 
the measurement circuit at a level of 1 
volt "rms" as indicated by a standard 
audio VTVM. Because of the character- 
istics of audio voltmeters, this corre- 
sponds to a standard deviation of 1.128 
volts- L> With this correction factor ac- 
counted for, the results of the experiment 
are shown in Fig. 2. Notice that the theo- 
retical curve is quite closely followed for 
the range of V investigated. Although no 
measurements were taken beyond 2.5 
volts, the results are conclusive enough 
to show that the audio signal does have 
the Normal distribution. 

Having shown that a typical audio sig- 
nal does follow the Normal distribution, 
we may proceed to consider what this 
means in terms of reserve power required. 
If the rms voltage output of an anif>li- 
fier at normal listening level is measured 
and the maximum possible voltage out- 
put of the amplifier is also known, the 
ratio of these quantities is the number 
of standard deviations of the signal 
which the amplifier will pass. Anything 
hetwecu plus and minus this number of 
standard deviations from zero will pass 
undistorted, while any instantaneous 
peaks outside this range will be clipped 
by the amplifier. The fraction of time 
that the signal is uot distorted is simply 
the difference between the values of the 
distribution function at the extremes of 
the linear range. The rest of the time the 
signal is clipped. 

Table 1 is designed to show the frac- 
tion of time the amplifier will be over- 
loaded as a function of the ratio of 
maximum output voltage of the amplifier 
and the audio signal voltage as indicated 
by an ordinary audio or VU meter. (This 
encompasses most types of a.c. meters 
except the peak or P-P reading meters 
found in most modern VTVM's which 
cannot be used here, and the iron- vane 
movement found in certain inexpensive 
a.c. meters which are true rms reading 
and may be used with Table 1 if their 

{Continued on page 88) 

3 Most audio voltmeters, while calibrated 
in rms, actually measure the average abso- 
lute value of the voltage and are corrected 
for true rms only for sine waves. Thus a 
correction factor must be applied for tme 
reading with any other type of input signal. 
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Fig. 3. Circuit for measuring distribution function of a complex signal. 
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PAX-16A 

DELIGHTFUL TOME THAT FASCIMATES YOU ! 

3 Tyjjes of Coaxial Speakers 
Suitable for Stereophonic Reproduction 



Widely known as PAX scries, PIOMftFRs coaxial 
speakers, which employ an idea! two-way system, are 
hi-fi speakers of excel lent quality, reproducing very 



wide frequency ranges without distortion. 



Even though of small caliber, 67? -inch PAX-16A and 
8 inch PAX-20A and 20 E are just as good as any 
speakers of larger caliber from the standpoint of per- 
formance, not imparting any dissatisfaction at all even 
for the low frequency range- 
Particularly PAX-16A boasts of tone quality so mar- 
velous that it is almost impossible lo realize it coining 
out of a mere 6 V? -inch speaker. It truly deserves the 
highest praises bestowed by those who actually used 
it for its tone quality.Compared with any of the world's 
famous speakers, it is second to none. 

PAX-20A is a speaker of established reputation because 
of its good damping characteristic for the low frequency 



range as well as its lack of distortion, and besides the 
sensation of rich volume it renders is comparable with 
any woofer of large caliber. A PAX-20A with two 
tweeters placed at about the diametrically opposite 
points on the low frequency part of its cone for the 
purpose of improving directionality is a PAX-20I£. 

Directionality is a very important problem for stereo- 
phonic reproduction. High frequency sound from PAX- 
20 F scatters in a wide direction, and since sounds 
coming from Jef _ and right speakers arc excellently 
blended together, when used in a stereo system they 
give the far more splendid sensation of being present 
at an actual rendition compared with other speakers. 

PAX-16A, PAX-20A and PAX-20F have been designed 
and made with :he sole object of using them in home 
stereo systems. When these coaxial speakers are used 
in your stereo system, they will positively assure you 
full satisfaction. 



Which speaker are you going to choose? a PAX-16A? a PAX-20A ? or a PAX-20E ? 

Please refer to the following specifications and select the one that meets ycur requirements. 



Model No. 

Voice Coil Impedance: 
Frequency Range ; 
Power Input : 
Sensitivity : 



PAX-16A 
8 or 16 ohms 
50-20,000 cps 
3 watts 
'J6-Z0O db/watt 



Model No. PAX-20A 
Voice Coil Impedance: 16 ohms 
Resonance Frequency: f>0-70 cps 
Frequency Range : 40-20,000 cps 
Power Input : 8 watts 

Sensitivity : 103 db/watt 



Model No- PAX-20E 
Voice Coil Impedance: 16 ohms 
Resonnnce Frequency: 50 70 cps 
Frequency Range : 40-20,000 cps 
Power Input : S watts 

Sensilivhv : 100 db/wait 



^[pioneer 



FUKUIN ELECTRIC, LIMITED 



5, Otowacho 4-chome, Bunkyo-ku, Tokyo, Japan 
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REVIEWS 
LIKE 
THESE... 



The PR-500 Turntable . „ . 

"... a single speed (3314-rpm) 
turntable with an integrally 
mounted arm . . . employs a 
somewhat unconventional drive 
system which results in a to- 
tally inaudible rumble level, 
and low wow and flutter. The 
arm is simple yet effective, 
with a mounting system which 
makes the unit relatively insen- 
sitive to shock and vibration." 

"The arm tracks well at the 
lowest stylus forces recom- 
mended by the cartridge manu- 
facturer." 

"The hum field surrounding the 
PR-500 is very low, and no dif- 
ficulty should be experienced 
'from this, source even with 
poorly shielded cartridges." 

". . . the Stromberg - Carlson 
PR-500 performs in a manner 
' comparable to that of the most 
expensive turntables and arms, 
yet sells for much less/' 

'The PR-500 is an excellent 
value at $69.95/' 

Hirsh-Hfiuck LaljuraKiry- 
Nitjh I'iih lihi Mtttjrizhtr, May ;iu 




t at the performance of new 





r 
















New Amplifiers ... 



ASR 6€0 — an extremely clean, beautifully de- 
signed stereo amplifier • Continuous power: 
36 watts (18 watts per channel) - Music power: 
(/HFM standard); 44 watts (22 watts per chan- 
nel) * Total harmonic distortion: 0.6% at 18 
watts per channel * fntermadulation distortion! 
1% at rated output (4:1 ratio, 60 and 7,000 cps) 
» Frequency response: ± 0.5 db, 20-20,000 cps 

* Separate channel, clutch -type bass and 
treble controls - Scratch filter (18 db/oct); 
Rumble filter "Twin T" filter, null at 20 cps 

• Loudness contour switch? Balance control; 
Channel reverse switch; Program selector; 
Master gain control • DC on pre-amp heaters 
for Jow noise; A plus B center speaker 
terminals. 

Suggested AudiopmMe net; $149.95 



ASR 220C — an unusually versatile medium 
power stereo amplifier - Continuous power: 
24 watts (12 watts per channel) - Music power 
(!HFM standard) 28 watts (14 watts per chan- 
nel) - Total harmonic distortion: 0.7% at 12 
watts per channel ■ Intermocfulation distortion: 
2% at rated output (4:1 ratio, 60 and 7,000 cps) 
» Frequency response: =t 0.5 db, 20-20,000 cps 
- Separate channel clutch -type bass and 
treble controls • Scratch filter (18 db/oct)j 
Rumble filter "Twin T" filter, null at 20 cps 
■ Magnetic phono pre-amp with new, low noise 
tubes - A plus B center-speaker terminals. 

Suggested Audiophile net: $119.95 



New Speaker Systems 

Three new, wide range speaker sys- 
tems. A new elliptical tweeter with 
a heavily silver-plated voice coil pre- 
vents harshness caused by cone 
breakup in conventional circular 
speakers. Woofers of extra-heavy cone 
stock are capable of long, linear ex- 
cursions for outstanding low fre- 
quency power handling without dis- 
tortion. Tweeter level switches 
included on all models. Enclosures 
are carefully matched to the woofer. 

Suggested RSS11 59.35 to 84.95 
Audiophile net: RSSt4 74j95 t0 99i95 
(prices vary " ao1 ** , * t ' 3 * w 
with finish) RS516 105.00 to 135.00 



For the sheer joy of listening s . "There is nothing finer than a Strombevg-Carlson" 
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The FM-443 Tuner . . . 

"The StrombergCarlsonfM-443, 
one of the least expensive FM 
tuners on the market, 
approaches the performance of 
more expensive equipment, ft 
is therefore an especially good 
value for anyone who wants to 
obtain the highest level of per- 
formance in a moderate-priced 
system." 

"The distortion at 100% modu- 
lation is about 1% for signals 
stronger than 10 microvolts." 

'The sensitivity measurement 
of the FM-443, ■ according to 
IHFM standards, is amazing. Its 
usable sensitivity is 3 micro- 
volts, a figure not usually found 
in tuners in this price range. 
This high sensitivity has not 
been obtained at the expense 
of IF bandwidth." 

" The tuner sells for $79.96/' 

1 1 i r*\\ - H ou cTi I ho ra tory — 
Uujh Fitlclihf Mtlflfiziltf., J if He 'oo 



The ASR-880 Amplifier... 

"... a compact integrated stereo 
amplifier rated at 32 watts per chan- 
nel. Noteworthy ... it exceeds-, its 
rated power substantially over most 
of the audio range, has excellent 
power - handling capabilities at both 
ends of the spectrum/' 

'Each channel delivered 50 watts at 
2% harmonic distortion, or 48 watts 
at 1% distortion. This is unusual in 
an amplifier rated at 32 watts . . /' 
'The distortion of the ASR-880 is very 
low at usual listening levels when 
correctly operated . , . it has a rare 
combination of very high gain and very 
low hum. The amplifier has a number 
of special features, such as center 
channel output and a very effective 
channel-balancing system, as well as 
the usual stereo control functions 
found in all good amplifiers." 

JF 0nfy 0.6 or 0.7 millivolts at the phono 
Inputs will drive the amplifier to 10 
watts output per channel. At normal 
gain settings ... the hum level is 
better than 70 db below 10 watts even 
on phono input. This is completely 
inaudible." 

"With a listening quality matching its 
laboratory response, the Stromberg- 
Carlson ASR-SS0 must be considered a 
very good value at its $199.95 price." 

Hirsh-Houck Laboratory — 
Hiffk Fidelity Mttpuzhu: Sv)>t, '€0 




Stromberg-Carlson components like these: 





New Tuners 



FM-443A-an improved version of the highly 
rated FM-443 ■ New, high-accuracy, precision 
dial * Precision components in de-emphasis 
network, giving improved frequency response: 
20-20,000 cps ± 1 db ■ Sensitivity: 3.5 micro- 
volts for 20 db quieting - Improved focal- 
distance control in RF stage for lowest distor- 
tion and best signal-to-noise ratio on both 
local and distant stations • Total harmonic 
distortion; less than 1% full deviation. 

Suggested Audiophile net: $73.95 
(Zone 1 prices, Subfoc» 



STROM BERG- 

A DIVISION OF GEN E 
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SR-445A — a combination of the FM-443A and 
an entirely new, wide-band AM section. FM 
specifications! identical to FM-443A ♦ AM fre- 
quency response: Broad: 25 to 9,000 ±. IV2 db 

• Sharp: 25 to 2,500 cps ± IV2 db • AM noise 
level: 60 db below 1 volt output ■ AM harmonic 
distortion: less than 1% at 100% modulation 

• Separate tuning Indicators lor AM and FM. 

Suggested Audiophile net: $139.95 



10 change without notice) 



.SON 
RAL DYNAMU 



All the new Stromberg- 
Carlson components have so 
many impressive features, 
you'll find a visit to your 
Stromberg-Carlson dealer 
most rewarding. He will be 
(/lad to demonstrate either 
an individual component or 
a complete Stromberg- 
Carlson Component En- 
semble. See him or write : 
Stromberg - Carlson, 14 18 - 
012 North Goodman Street, 
KoehesUr 3, New York. 
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AUDIO ETC 

(from page 14.) 

nections. Everything else is in the sound — 
that is. all but the matter of size, wliich is 
rapidly becoming routine, mid furniture 
finish, which h;is never been u subject on 
which I could rhapsodize for pages. And 
what, my friend 9, is sound? Something to 
listen to, not talk about. Something um 
measurable — or if it is to be measured, then 
measurable only in such eraay places as 
the anochoic chamber. 

Yep— it all depends, and anything we 
say, today, is held strictly for us or against 
ns, as the case may be. It is usually both. 
You can't please everybody , nor make sense 
to everybody. One man's meat , . . well, not 
quite that, Rut there still is disagreement 
on sound, quite aside from that produced 
by differing cars, as measurable by the ear 
doctor. 

Of course I'm not at all confused as to 
w 1) ere 7 s ta nd on loud speak er sound. 1 
know that I depend for my reaction, as do 
a million other listeners, upon a complex of 
factors in which the nature of the playback 
room j the nature of the recording (not only 
the sound quality but the miorophoning) , 
the nature of the music (or what-have-you) 
and. of the performance itself, all rank as 
factors even more important than the actual 
loudspeaker, 

I mean exactly that, of course. A splen- 
did recording of a splendid performance 
of a stirring piece of music can bowl me 
over on my table-model AM radio, without 
a shadow of a doubt. 

But this doesn't mean that I (and other 
listeners) ignore the speaker. Far from it I 
It doesn't even mean that people want a 
speaker that can, so to speak, be seen but 
not heard — a transparent device that 
merely passes on the sound-signal without 
coloration. People still do like colorations, 
especially in the show room. And thoy like 
coloration at home, too. They buy it. 

I'm perfectly clear in my own mind on 
this point, too. I don't like coloration. The 
less of it, the better. I am. moreover, dead 
certain that people in general are moving 
in the same direction, as they become more 
accustomed to good, i.e. uneolored, sound. 

People's tastes do change. People used to 
distrust all highs over 4000 cps or so, as 
the big manufacturers used to tell us again 
and again back just before and just after 
the war. People don't feel that way any 
more— because they have "discovered'' that 
highs with even reasonably low distortion 
are both pleasant and informative. 

Kowadays, you can hear the "S" sounds 
in every juke box, and June doesn't rhyme 
with moon merely because both are lowd 
dcpeudables. Only a few years back, no 
juke box ever moaned out an S-for-Sugar. 
People do change, given half a chance. 

It seems to me obvious that, whereas the 
old-time lack of highs (and lows) was a 
negative distortion, the still-existing phe- 
nomenon of speaker "coloration'* is a plaiu 
positive distortion. Coloration is distortion, 
whether people Jove it or not. If you be- 
lieve, as I do, in a better world and in the 
common-sense adaptability of the human 
being to things that he sees (or hears) are 
better for him, then you'll agree that col- 
oration must go, steadily and surely, on 
into the low-ti limbo of the past, whether 
people now like it or not. It>s on the way, 
already. 

And so I have a fairly solid private way 
of categorizing the differences in sound 
between speakers of today called "hi fi" 
and, therefore, theoretically, without audi- 



ble differences of a major sovi. Differences 
;j re distortion. What else ? There is an 
ideally perfect speaker in theory, and it has 
no distortion at all. In practice, as else- 
where, speakers are bound to exhibit a 
certain amount of, shall we say, residual 
distortion* 

By their nature, speakers must be al- 
lowed a lot more distortion, of various sorts, 
than all-electronic amplifiers and even car- 
tridges, which, like speakers, are go-between 
transducers involving physical motion. 
"Residual" in all honesty must be quite a 
lot, even for the most highly perfected 
speaker. But, then, the ear can tolerate 
quite a lot, too. The factors tend to cancel 
out, as we know. We still claim we can 
judge not only hi fi but specific hi-fi com- 
ponents through the residual distortion of 
the loudspeaker — if so, we must be able to 
handle that distortion pretty well in our 
listening. We mentally "reduce" it, indeed, 
to a factor not too unlike the distortion 
factors that we meet in our other compon- 
ents, though the actual distortion figures 
for even the best speakers are still pretty 
large. 

I introduce, therefore, Uvo terms I've used 
before on recent occasions, which in my 
mind help to sot these similarities in a 
subjectively useful framework. The micro- 
factor and the macro-factor. I'm not sure 
yet just how best to use them, but I'm 
getting an idea of their practicality as I 
go along. 

A micro-faclov is a relatively tiny dif- 
ference that, however, may mean life and 
death to those who are vitally interested. 
It still is tiny. The din'ciences between the 
sound of two top-rank stereo cartridges are 
usually in the micro-factor category as far 
:is I'm concerned— unless something is 
radically askew in one of them. Like a 
stylus that "bottoms" on a warped record 
in one cartridge, where the other's stylus 
rides out the warp. A lot or difference in 
sound, there. Macro. 

A macro- factor j then, is a relatively huge 
— though often tolerable — difference be 
tween two items. A different scale in the 
mental measurement. I can't draw a line, 
anywhere, nor will I ever. This is a loosely 
subjective business, at best, But the macro - 
vs. -micro difference is not a thing you can 
just dismiss, even so. 

Take speakers, again. My own private 
and immeasurable standard for an accept- 
able speaker is in terms that go just like 
that. I do not like macro-colorations, 
w I le the r in lo w- prices 1 or in ex pen si v e 
speaker systems. They do exist. They are 
clearly macro to any listener, whether he 
likes them or not. 

I tried out two bookshelfish speakers of a 
famous maker a few years ago with just 
such a result. My point was not, in my own 
mind, whether y. lot of people mighty Or 
might not, like the sounds of these two 
systems. The immediate fact that mattered 
was that the two differed between them- 
selves by obviously w/icro amounts, on the 
same signal. They did not even sound re- 
motely alike, side by side. Macro-differ- 
ences. 

On the other hand, I have been able to 
interchange a number of more reeent 
speaker models in my stereo set-up beeause, 
though different, these speakers exhibited 
unlikencsses that clearly — and practically 
— are in a relatively micro category. They 
may loom large in terms of figures on 
paper, as measured in a sound chamber. 
But in practical operation, as speaker sound 
works upon our ears, the d inferences are 
micro -differences. Important— but rela- 
tively small. 

I see no reason, what with modern 
speaker technology, why any manufacturer 



should produce speakers or speaker sys 
terns with macro-colorations, maero-distor 
tion. Even in the lower price brackets, it is 
no longer necessary. Some of the cheapest 
little 3 -inch cone speakers produce sound 
that., in its range, is for me well out of the 
macro areaj the distortion is, again rela- 
tively, of a reasonably minor sort, not 
macro. 

I see no reason, either why the general 
speaker-buying public should not come to 
demand and expect speakers in all areas 
that prodnco variations uo greater than 
the presently miero range. Variations, yes. 
But not gross variations. That day is mov- 
ing upon us fast in the component arna and 
it- may even come along in the mass-pro- 
duced home radio-phono. You can forget 
that side, but don't forget the component 
speaker. It must, sooner or later, give np 
all gross coloration. 

My micro-macro seale has no watertight 
areas, no dividing lines. Only extremes. It 
exists bee u u se . a la s , there are e x t rei n c g . 
there nre speaker differences, between mod- 
els and in theoretical comparison with an 
ideal, that are still grossly large. 

In most other hi n areas, the macro- 
f actor is unimportant. Records, for in- 
stance. I Tow many grossly distorted new 
recordings have yon heard lately H I mean 
really bad, fuzzy, harsh, grating, buzzing, 
overloaded, etcetc.? We used to have lots 
on the market. Now, though stereo 1A**$ 
still ;ire not by siuy means perfect, the main 
differences in physical quality are reduced 
to a legitimate micro range. You can fight 
to the death about these micro-differences 
and many of us do. But they are not macro. 
Xor. in my seale, any how. 

So, before long it must be the same way 
in the increasingly competitive speaker 
market. There are many ways to se! L a 
speaker and there are plenty of people who 
are still glad to go along with pre so a fly 
acceptable macro-variations. Their privi- 
lege But in the end, sheer hi li, sheer re- 
productive quality j will win every long- 
range battle, until all good speakers are 
merely micro-different. 

There was never any clearer handwriting 
on any wall than that. 

Jensen TF-3 

As to specific speakers, I must say ag^in 
that as a sheer listener (who does not test 
via instruments) I find it hard to say very 
much about any speaker today in terms 
that will be useful to anybody but myself. 
However, there are still factors of external 
interest and there is always the quality - 
vs. -price clement., as in the significant Pilot 
half-size bookshelf model I described re- 
cently. 

Jensen's TF-3 is new to Jensen but is 
not in any way intended as a revolutionary 
development. It is a bookshelf-type speaker, 
the size of the smaller and lower-cost mod- 
els that originally established this category. 
(The old H-J, the very first, was thinner 
and shallower than what has become the 
conventional shape.) 

This is a competitive sneaker from a 
major and a n cieu t e ompa ny in the I i e ] d 
and its significance, I think, is in the hon- 
esty of its competitive approach. This is 
Jensen's major move for the present in the 
direction that speaker design iiself seem if 
to be moving, and I must say I like the 
speaker. It is not perfect, I do have a 
couple of fairly specific questionings, but 
even so, here is a medium -priced unit 
(around $80) that clearly fits into my 
reasonably miero category. There is noth- 
ing macro about its performance at all in 
the way of eoloration (distortion). What 
idiosyncrasies it has are clearly micro -fae- 

(Continued on page 92) 
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. a new standard of quality in sound reproduction! 




HIGH FIDELITY 

SPEAKER SYSTEMS 



with the NEW 



HIGH FREQUENCY SPEAKER 

The IONOVAC offers an entirely new concept of 
sound reproduction. New and different because 
an ionic cloud replaces the diaphragm used in 
ordinary speakers. Sound is generated and trans- 
mitted inside a tiny quartz cell* no larger than a 
dime. Nothing moves but the sound waves, yet 
the quality of reproduction far exceeds anything 
you have ever heard. You can actually see the 
ionic cloud as the strains of your favorite music 
emanate from the speaker horn , . . sight is now 
added as a third dimension in the enjoyment of 
sound reproduction, 

Improve your present high fidelity system by 
adding an IONOVAC high frequency speaker 
(3.500-20,000 cps and above). Baffle with acous- 
tic lens available in walnut, cherry, mahogany, 
blond or unfinished. See and hear this new stand- 
ard of quality in sound reproduction at your 
local dealer's showroom. 

"IONOVAC quartz cell unconditionally guaranlced 
for 1,200 hours. 



Dress from Branson. Chicago 

4 . DuK-30: Full Range "Columnar" Speaker System Ijft- 
' eludes IONOVAC Speaker". 12 high compliance woofer and 
two mid-range speakers. 8affle measures 48" x l5Va" x 11*, 
O , , . OuK-40: "Columnar" Full Range Stereo Speaker System 
* featuring an IONOVAC Speaker" and custom designed 8' 
High Compliance Speaker which covers the frequency range 
below 3>500 cycles. Baffle measures 37" x 1 3 */a ~ x 9!/;i\ 
O . » . DuK-20: Wide Range Speaker System. Includes 
® IONOVAC Speaker". 12" high compliance woofer and two 
mid-range speakers. Baffle designed for use upright, on a book- 
shelf or mounted on [egs. Baffle measures 30" x 14' x 13". . » 
mounted height 22*\ 

M ...IONOVAC 14A430: Basic IONOVAC High Frequency 
^ Speaker." Includes horn (9* high) modulator and power 
supply. 

5. . . DuK-10: " Add-On" Unit: Includes complete IONOVAC 
Speaker* mounted in smartly styled baffle with acoustic 
iens. Baffle measures 13'/5 - x 5Vi " x 11'. 



Descriptive literature 
mailed on request, 
Dealer inquiries 
welcome. 



1©M©WA(S® DIVISION 
D U KAN E CORPORATION 
ST. CHARLES, ILLINOIS 
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HARMAN-KARDON CITATION 
IV STEREO PREAMPLIFIER KIT 

Early this year II^nnamKardon intro- 
duced a line of kits which broke precedent 
in many ways. First, and foremost, was 
the design philosophy which insisted on 
the highest standard of performance con- 
sistent with the available components— and 
let the price fall where it may. As we nil 
know, the price didn't fall very far; again 
demonstrating the maxim that quality 
exacts its price. This brings us to the Cita- 
tion IV which sells for $40 less than its 
big sister Citation I — in kit form. Obvi- 
ously, to sell for a lower price, some 
changes have to be made. The question is, 
"Did they compromise quality to achieve 
lower price?" Thank goodness, the answer 
is a firm, unequivocal, no I Perhaps we are 
so conditioned to the constant erosion of 
quality standards evidenced in many con- 
sumer products that it comes as a pleasura- 
ble surprise when quality is maintained. 
The answer is, of course, that the Citation 
IV is not quite as versatile and refined as 
is the Citation I; but .the performance 
standards are every bit as good. One might 
say that the Citation IV is a Cadillac with- 
out all the optional extras. 

On one score, however, there is abso- 
lutely no difference between the two pre- 
amps: they both take in the neighborhood 
of 30 hours to construct. Not at all an un- 
pleasant neighborhood if you feel as we 
do that kits are much more than money- 
saving devices \ they permit, in fact re- 
quire, participation in the final product. 
In addition, they invite inquiry into the 



electronic mystery being constructed. 

After completing the Citation IV we 
connected it to aa amplifier — not a Cita- 
tion at this time since we didn't finish the 
V until two days later — and were im- 
pressed by the noticeable improvement in 
sound quality. 

Circuit Description 

There are no remarkable circuit innova- 
tions in the Citation IV, which is in itself 
remarkable in view of the unusually fine 
performance achieved. In reality this pve- 
amp is a prime example of quality engi- 
neering using well known techniques. In- 
cluded m this is the use of high-quality 
components in critical locations, careful 
attention to phase shift reduction, passive 
equalization networks, and feedback loops 
around each "package" of amplification. 
The "packages" consist of one or two 
stages of amplification with a feedback 
loop around the entire unit so that the fre- 
quency response is essentially flat over a 
wide range. In addition, when the controls 
are set for flat response, all frequency 
compensating networks are out of the sys- 
tem, which makes for accurate equalization 
with a minimum of phase shift. 

The low-level inputs (phono and tape 
head) are fed to a two-stage amplification 
8 1 packa ge " a nd tlien to a pa ssi ve, 1 os ser 
type, equalization network. Following this 
is another flat amplification unit., this time 
consisting of only % single-triode stage. 
Than comes the high- level inputs which 
feed into the function* and mode switches, 
in that order, and from them to the 



# Harman-Kardon 
CITATION IV 

and 

CITATION V 

# Sony-Superscope 
CS-300 RECORDER 

and 

262-D TAPE DECK 

# Tandberg Model 6 

Recheck 



BLEND, BALANCE, and LOUDNESS Controls. 

The contour switch is, of course, an ad- 
junct to the loudness eo n t rol . N ow t he 
signal is routed to the tone control, which 
is really a tone-defeat switch. When 
switched to the out position, the signal is 
fed directly to the outnt " l paekage k> con- 
sisting of a pair of triodes with low out- 
put impedance. When switched in, the cir- 
cuits for the rumble and scratch filters 
plus the tone controls are in the circuit, 
The rumble and seratch filters can be 
switched in and out of the circuit indi- 
vidually. 

The function switch has six positions 
— auxiliary, tape amplifier, tuner phono- 
12 1 A A, phono-LP, and tape head. The 
titles are self explanatory. 

The mode switch has five positions — 
stereo, reverse, A + E, mono A, and mono 
B. In the stereo position, both channels 
are completely independent \ blend allows 
them to bo mixed to the desired degree. 
A + B joins the two channels, and is the 
logical setting for reproducing mono rec- 
ords using a stereo pickup. Mono A and 
mono B feed either input to both outputs. 

There are four slide switches in addition 
to the other switches — scratch filter in or 
out, (note that the scratch filter curve 
shown in Fig, 2 is of the filter alone — in 
practice the curve would add to the equali- 
zation curve), humble filter in or out (same 
comment as for scratch filter), contouji 
in or out, and tape monitor. 

Th e pan el lay out is shown in F ig > I . 
From this illustration we cun observe the 
exceptionally functional placement of con- 



Fig= 1. Citation IV stereo preamp. 



Fig. 2. Frequency response curves for turnover and roMoff 
controls* 
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Is this 
any way to 
listen 
to 

m 



A new kind of speaker system from Scott lets everyone in 
the room hear stereo— no matter where they stand or sit. 
This is the first thing you should know about the new Scott 
Custom Stereo Speaker System: there is nothing efse like 
it available today. The Scott is a totally reflective system- 
reflecting the sound off the floor and wall. There is no 
direct radiation- 
Other stereo speaker systems produce a true stereo 
"mix" only when you sit midway between the two systems. 
With the Scott, you hear true 3-dimensional stereo any- 
where you stand or sit in a room. By reflecting the sound 
off the wall, the sound is dispersed throughout the room. 
There is no single point source. The box-like sound of other 
speaker systems is eliminated. The waif becomes alive with 
music— with a realism, a depth and dimensionality never be- 

AUDIO • DECEMBER, 1960 



fore achieved. Stereo is everywhere. And everyone hears it. 

Because of its totally reflective design, the Scott sys- 
tem does not look like a conventional speaker system. It 
eliminates the need for grill cloth— a woman's pet hatred. 
It is available within handsome, authentically-styled 
benches and cabinets. Or it can be slipped out of sight- 
under a couch, for example. Listeners have termed it the 
"invisible speaker system." 

No combination of pretty and vainglorious words can 
adequately describe the incomparable musical beauty of 
the Scott Speaker System. You should, of course, hear it 
yourself. For our illustrated brochure and the address of 
the music or audio store nearest you, write to: Dept A4, 
Scott Laboratories, Inc., 241 West Street, Annapolis, Md. 



SCOTT LADORATOflJES IS A DIVISION OF ANNAPOLIS ELEDTROACOllSf IC COftP. 
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Fig. 3. Back panel 
of the Citation IV 
showing the input 
and output jacks. 



tvolti. Notice that the most used controls 
are grouped, together on the right side. Al- 
though shown with plastic knobs in Fig. 
1 , the Citation IV is no rn 1 ally s up p lie d 
with machined aluminum knobs finished 
in a gold color to match the panels. The 
appearance and feel of these knobs is sub- 
stantial. 

All inputs and outputs are located on 
the back panel as shown in Fir}. 3. There 
are three pairs of low -lev el inputs, three 
pairs of high-level inputs, and a pair of 
outputs to feed a tape recorder. There are 
three more outputs, one each for channels 
A. B, and C. There are three a.e. recepta- 
cles, two of them switched. All tube heat- 
ers arc fed with d.c* 

Performance 

The frequency response measurements of 
the Citation IV are shown in Fig. 2, Dis- 
tortion measurements arc not showu for 
an excellent reason ; they are so low that 
the "curve" would be a straight line almost 
on the zero distortion line. For instance, 
inter-modulation measurements were below 
0.1 per cent with outputs up to 10 volts. 
But the rnted output is 2 volts. With 2.5 
millivolts in at the tnpe he;ul output, and 
the volume control set to deliver 2 volts to 
the Amplifier, total hum and noise measured 
- 60 db. Component and circuit tolerances 
are held so close that at no point was there 
moro th a n 4 d :> d i fl ercn ce be t ween th e 
channels with the two sections of the vol- 
ume control tracking within ±0.7 db from 
minimum to 45 db down. 

Construction 

There is no need to dwell on the con- 
struction details of this preamp — the de- 
scription given in the Citation I profile 
certainly highlights the excellent, and 
careful, thinking that went into these kits. 
We would, however, like to stress the im- 



portant role played by the heavy-duty 
terminal boards in assuring a high-quality 
unit. Even the novice can produce a prop- 
erly wired terminal board; thus permitting 
him to realize the potential engineered into 
the prcamp. 

Of course the most significant test for 
the prcamp is the listening test, which we 
wiH describe at greater length in the report 
on the Citation V. M-23 

CITATION V STEREO BASIC 
AMPLIFIER KIT 

Immediately after completing this kit 
— in a total of 8 hours — we installed it 
in our system for a listening test. First of 
all we were anxious to henr how the Cita- 
tions IV and V sounded together. As we 
mentioned in our review of the Citation 
IV, this amplifier was not completed until 
a few days after the preamp. Our first re- 
action, was that wo could hear no difference 
between a Citation IV and V team and a 
Citation I and II team. Of course our test 
only involved a small amount of listening 
— we were really racing the clock to get 
these reports ready in time for this issue. 
In addition, we did not compare zha two 
"teams" under identical conditions. So we'll 
have to hedge somewhat in our statement, 
pending further testing. But at the very 
least we can say that the sound quality of 
these two comb inatio its is extremely close. 

We also listened to the Citation V using 
a non- Citation preamp, comparing it with 
the Citation IV by switching back and 
forth. Although the non-Citation preamp 
is an excellent piece of equipment, there 
was a noticeable difference when the Cita- 
tion IV was switched back in, Conversely, 
we A-B'd the Citation V against a non- 
Citation amplifier, also a fine pie^c of 
equipment. We were unable to detect any 
large differences but the Citation V had 
a slight edge by virtue of a somewhat 
firmer bass. Here agniu, the listening time 



was rather short so we will take refuge 
behind a hedge; we would really like to 
listen for a much longer period of time 
before forming firm opinions. And again 
we part the hedge slightly — we are cer- 
tain that any serious audiofan would be 
completely satisfied with this amplifier. 

Circuit Description 

There is not a great denl to be said 
about the circuitry of the Citation V; it 
is not at all unusuaL Undoubtedly the 
high level of performance achieved is pri- 
marily due to the quality of the compo- 
nents. For example, the output transform- 
ers are specially designed and have a 
resonant frequency above 200,000 cpS. The 
output stage consists of a pair of 7581's 
per channel, operating very conservatively 
with fixed bias. A bias meter is provided 
t o ba lance e ac h pair st a ti e a lly a n d dy - 
numieally. The phase-splitter consists of a 
twin triode, a GCG7, in a long tailed-pair 
configuration. The input stage is a 12BY7A 
video pentode. Feedback is applied in one 
loop — from the secondary of the output 
transformer to the cathode of the input 
stage. Over all feedback is 22 db. 

Peiformance 

We need not say very much about the 
performance of the Citation V — primarily 
because it meets all of its performance 
specifications — and then some. For exam- 
ple, specifications call for an intermodula- 
tion distortion of less than 0.5 per cent at 
40 watts output. Our measurement was 
0.4 per cent. In addition, we measured 
only 1.1 per cent distortion at 50 watts 
and 3,9 per cent at 60 watts. Also at 60 
watts we measured harmonies of 0.3 per 
cent (1000 cps), 0.28 (30 cps), 0.23 (5000 
cps), 0.42 (7500 cps), 1.0 (10,000 cps) , 
and 2.0 (1-5.000 cps). Clearly the per- 
formance is "vray up there/' 

Construction 

We indicated earlier that it took us 
only 8 hours to construct this kit. Con- 
sidering the $60 extra charged for a fac- 
tory-wired unit — here's a good way to earn 
$7.50 per hour. Not bad at all — and you 
get a bonus too. Several thoroughly en- 
joyable evenings — for in reality the Cita- 
tion V. like the Citation II, is a joy to 
build. It's always a pleasure to construct 
units so obviously well-engineered. M-24 
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b most 'able' turntable in high fidelity! 



HERE ARE 



IMPORTANT REASONS: 



VISUAL STYLUS FORCE ADJUSTMENT: No guesswork here! A twist of the knob on the com- 
pletely balanced, calibrated professional rone arm, integrated with the B60 and B6l rurncablcs, 
gives positive visual assurance of correct stylus pressures* for maximum record protection 
and performance. 

AUTOMATIC CUEING: No more accidenrs! Wkh exclusive lever-switch arrangement on the 
turntable deck, the rone arm is lowered with a fearher touch to the record, or raised at any 
point -of -pi ay, automatically! 

CONTINUOUSLY VARIABLE SPEED CONTROL: No speed restrictions! Dancing, calisthenics, 
language srudy> music instruction and accompaniment .. .whenever a slower or faster than 
usual speed is desired, it's there! The B6l, 60, and bO series provide 16, 33-1/3, 45, 78 rpm, 
plus all variations between 29 and 86 rpm. 



...and there arc move assurances of quality. 
Dynamical]/ balanced heavy turntables up to a 
massive lbs. Heavy-duty 4-pole motors life 

tested to insure stable driving speed under varying 
operating conditions. Wow, flutter* and rumble are 
kept to exceptionally low levels as a result of 
meticulous design and through the most modern 
testing methods. The tone arms with interchange- 



able lock-right plug-in heads yield virtually reso- 
nance-free performance. Proper stylus contact angle 
and ball-bearing vertical and lateral suspensions of 
the arm provide /or highest compliance tracking. 
All this plus the unique flexible operating facilities 
of these Turntables add up ro outstanding high- 
fidelity value. The B60, 549.95; the B6I, S59.95. 
PB6 base for these units, £5.25 



Tor com pi el e specifications on the Bogen-Presto B Series and T Series TURNTABLES illustrated , w 
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Fig. 6. Portable model CS-300 Sony-Superscope stereo tape recorder. 



SONY-SUPERSCOPE CS-300 
STEREO TAPE RECORDER 

A complete stereo tape recording system 
in one package, including the loud speaker s, 
is how the Sony Sterecorder model CS-300 
might be described. Imported and sold in 
the United States by Superscope, Tne., this 
unit is the current top-of-the-liue, fol- 
lowing the 555A4 which was described in 
these pages in December, 1959. The new 
unit offers some new and attractive fea- 
tures which were not present in the earlier 
model, but the high quality of perform- 
ance of the ooo is retained, with some 
simplification of controls and some addi- 
tional features. 

The CS-300 provides for stereo or mono 
recording and playback on both two and 
four tracks. It is equipped with a hand- 
some two -tone carrying case which m mints 
two 4" x G" monitor speakers with integral 
reflectors which may be opened out to pro- 
vide suitable stereo distribution. The cover 
holds an empty reel, two microphones in 
ingenious nylon clips, and the power coTdj 
making it a complete package. Access to 
the internal circuits is through a panel on 
the rear of the case, with a hinged cover 



to protect the sockets rind recieptables. The 
side reflectors — shown in a typical listen- 
ing position in Fig. G — are locked in the 
closed position when the case cover is in 
place. 

The tape transport employs a single 
hysteresis-synchronous motor with idler 
drive to a massive flywheel, and belt drive 
to the take-up reel; in the fast forward 
and rewind positions, the drive to the reel 
hubs is by means of idlers. Either of two 
speeds — 7Vs or 3% ips — may be selected 
by a panel control. All transport controls 
are located on the top panel, and all elec- 
tronic controls iire located on the front 
"shelf" panel. The two heads — erase and 
record-playback — are of the four- track 
type, and both arc shifted up and down to 
provide the proper positioning for two- or 
four -track recording. While the two -track 
position does not record a full half-track 
band, it docs at lensf, position the heads 
correctly so that two -track tapes will be 
centered over the heads. 

The electronic control panel is equipped 
with two level -indicating meters, one being 
illuminated in the mono mode and both 
for stereo ; two red recording indicator 
lights work similarly when the recording 



pushbutton is depressed. Concentric con- 
trols are provided for each channel, with 
the upper knobs controlling microphone 
recording and tape playback and the lower 
knobs controlling the high-level inputs. 
Thus it is possible to mix microphone and 
a high-level source while recording, or — 
with the use of an attenuator — two high- 
level sources. One slide switch at the right 
end of the control panel turns on or off 
the monitor loudspeakers, either internal 
or external when additional spenkers are 
plugged in ; a second slide switch selects 
either flat response or 8 db of bass boost 
for low -level playback listening. In the 
mo no ph on i c mo d e, b o th a m p 1 i lie rs a u d 
speakers are fed from a single track. Two 
output impedances are provided— S ohms 
for monitor speakers or headphones, and 
a COO-ohm line for feeding external ampli- 
fiers or a broadcast- type line. The two 
microphones plug into miniature jacks be- 
tween the volume controls. 

Among other features arc the momentary 
stop lever, which permits editing and cue- 
ing; an automatic shut-off winch also 
acts a=> a tape tension guide; n digital foot- 
ago counter; and automatic tape lifters 
which protect heads during fast forward 
or rewind operation. The tape motion is 
controlled by a single large lcvcr-typC knob 
for forward and rewind, with :jn additional 
thumb- operated lever for the fast- forward 
mode. The head cover is instantly remov- 
able for editing or for cleaning the tape 
heads. 

Mechanically, the construction is in ac- 
c o rd a ncc w i th p recis io n p ra c t i ce s . T 1 1 e 
motor bearings are of the oil-retaining 
type and never need oiling. The capstan 
bearing should be lubricated with three 
drops of light machine oil once a mouth 
onto a felt retaining ring, and the pinch 
roller, reel shafts, and idler shafts require 
only one drop of oil each month. With this 
treatment j however, tliC uuit is sturdy 
enough throughout to give years of satis- 
factory service. When one disengages the 
drive from the flywheel at ips, the cap- 
stan continues to revolve for over two 
minutes — a fair indication of precise work- 
manship. 

Peiformance 

Measured playback output, using a 
standard tape which covers the range only 
from 50 to 10,000 eps, is shown in Fifj. 7 to 
be fiat up to about 3000 cps, with ii gradual 
rise to 10,000 when the bass-boost switch is 
in the flat position; in the boost position, 
there is a boost of approximately 9 db at 
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Fig. 7 (left). Playback response from standard frequency taps at 7Vl lps> Fig, 8 (right), frequency response of "flal" signal 

recorded and played back at the two speeds. 
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This is th£ new JBL S6 Linear Efficiency Sys- 
tem with 3 new IS" low frequency unit, new 
divfdmg network, new high frequency driver, 
and new horn and acoustical lens. The new 
LEI 5 is made with a V edge-wound copper 
ribbon voice coil, long-throw Lans-a-Loy sus- 
pension, rigid, cast frame designed for mount- 
ing from either the front or ihe rear of the 
baffle. This is the only 15" unit on the market 
capable of linear cone excursion of Vi inch. 
Free air cone resonance is approximately 20 
c.p>s> The new LX5 Divicing Network matches 
the LE15 perfectly to either the new LE75 fin 
S6 Kit) or the new LE85 (in S7 Kit). Crossover 
is 500 cycles. The LE75 and LE85 are labora- 
tory standard high frequency drivers with silver 
impedance compensating rings; voice coil and 
pole piece assemblies are held to previously 
unattainable tolerances. The new HL91 Horn- 
Lens Assembly, specifically designed for the 
new drivers achieves completely uniform dis- 
persion over a 120° horizontal X 45 u vertical 
pattern through its full range from 500 C.p.S. 
to beyond the limits of human hearing. 



A sensational sight with sensational sound, the new JBL Olympus has been 
enthusiastically acclaimed at every preview for its unprecedented flat, accurate 
reproduction of the entire audio spectrum. The Olympus has remarkable bass 
response goes all the way clown smoothly clean. It reproduces the lowest 
fundamental in all its rich, original power. And does it in the JBL manner— 
with precision articulation, accurate delineation. The new slant-plate acoustical 
lens refracts equally all frequencies which pass through it. Not only does this 
heighten realism from any listening point, but permits a new latitude in 
speaker placement in stereophonic installations. 

The C50 enclosure is styled with timeless elegance. Top edges are tapered 
to slim the cabinet's proportions. The wrap-around grille disguises the sturdy, 
heavily braced sides. Though the C50 is a six cubic foot enclosure, its bulk is 
comparatively small when the magnitude of the system's performance is taken 
into consideration, and the D50S6 might be accurately described as "a compact 
system!" The new wood grille is shown above. Also, you have your choice of a 
fabric grille, 

Production of the new systems is underway. To reserve a proximate place 
on the backlog, it might be advisable to get your name on the list without delay. 



PRODUCTS OF JAMES B. LANSING SOUND, INC., ARE MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39, CALIFORNIA 
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Fig. 9. Model 262-D Sony-Superscope stereo tape deck. 



100 cps, with a slight rolloff from 1000 eps 
up to lOjOOCh Figure 8 shows the over-all 
result of feeding in a flat signal from 20 
to 15,000 cps and playing bade through 
the entire unit — all outputs being taken 
from the (500-ohm line terminals. At f% 
ips, the response is seen to be ±2 db from 
30 to 15,000 cps, and at 3% ips the re- 
sponse is within ± 2 db from 30 to 10,000 
cps, in both cases completely in accordance 
with the specifications. A level 13 db above 
"0° on the VU meter corresponded with 
3 per cent harmonic distortion at 1000 cps 
with a steady tone, which ensures that any 
signal recorded within the range of the 
VU meter would be well under 1 per cent 
harmonic distortion, which was borne out 
by measurements at a zero level on the 
meter. Hum and noise measured 55 db be- 
low a signal recorded at zero on the meter 
on one channel, and 53 db down on fch e 
other. Flutter and wow measurements indi- 
cated a vnlue of 0.12 per cent at 7% ips 
and 0.20 per cent at 3% ips — both well 
under specifications. 

Circuit Description 

Each channel of the CS-300 consists of 
a 12AP7 twin- 1 node cascaded to form the 
preamplifier section which is used for both 
microphone and for playback, A passive 
network is switched in between the two 
t r io d e s ecti o n s to pro v i de low - f requei icy 
boost for playback equalization. The micro- 
phone recording level and the playback 
level nre controlled at the output of the 
preamplifier section. The high-level input 
is fed through a mixing network with the 
output of the preamplifier section to the 
grid of a GAUG which feeds a 6AQ5 Output 
stage. The recording signal is taken from 
the plate of the output tube for head feed 
through an equalizing network. A trans- 
former in the plate circuit of the GAQ5 
feeds the loudspeaker and the line output 
through sepnrnte secondaries. The VU 
uieter is fed f rom the line circuit with 
separate adjustments for recording and 
playback. The bass -boost circuit is incorpo- 
rated in the feedback network around the 
6AQ5 and the 6ATJ6. The bias oscillator 



is a 12BH7 with the two triode sections 
operating in push- pull for low bias distor- 
tion and consequent low tape noise. Sepa- 
rate controls are provided for adjusting 
bias; level to the two channels. Hum adjust- 
ing controls are provided in the header cir- 
cuits of both channels to allow for inde- 
pendent adjustment. A GCA4 furnishes 
plate power for the entire electronic sec- 
tion. 

la addition to the CS-300 which in- 
cludes two dynamic microphones and the 
carrying ense, the unit is also available as 
a deck under the designation DK-300. No 
microphones or monitor speakers arc aup 
plied with this model, making it ideal for 
custom installation. 

The DK-300 is 16^ in. wide by 12% in. 
deeo by 7% in. high and weighs 85 
pounds/ The portable CS-300 measures 20 
by 14 by 9, and weighs 42 pounds includ- 
ing ease, microphones, monitor speakers, 
and connecting cables. M-25 



ing output jacks and a dmnmy load is sub- 
stituted for the urasc heads. For playback 
only, a single pair of connecting cables may 
be run between the transport and the am- 
plifier and the switch left in the playback 
position. The ingenious home constructor 
could readily devise an amplifier/oscillator 
unit which incorporated all switching 
within itself and thus avoid the need for 
operating the switch on the transport. For 
the really adventurous, let it be said that 
there is plenty of room under the transport 
to accommodate the entire electronic sec- 
tion if it were transistorised. For the more 
oo n vent ion al user, however the accompany- 
ing instruction book gives a simple circuit 
diagram for a recording amplifier bins- 
erase oscillator. 

Since the 262-D is essentially identical 
mechanically with the CS-300, the same 
performance figures wero obtained for 
flutter and wow, and closely similar out- 
puts were measured from the standard 
tape. 

The serious tape enthusiast occasion- 
ally finds a need for a second machine to 
permit dubbing from One machine to an- 
other. Assuming that he has an amplilicr 
or p y e a in p w ith a t ape -hen d input, rh i s 
deck gives a complete solution to his re- 
quirement, since he can feed the output 
from the deck through the amplifier and 
thence to his other tape recorder ami dub 
from one tape to another very simply. As 
the 262-D is priced under $100. the addi- 
tional investment should not cnuse too 
much of a strain on the pocketbook. Tu any 
case, Such a user may be sure that the 
quality of the deck is not likely to be 
lower than that of any other machine he 
may have. In addition, the simplicity of 
the 2C2-D makes it easy for anyone to use. 

M-26 

TANDBERC MODEL 6 RECHECK 

As indicated in the footnote ;it the end 
of the Tandberg Model G Profile in the 
November issuo T there was some reason to 
believe that the later shipments of this 
model had been corrected as to the low- 
freqiiciicy response, since in the unit tested 
there was a noticeable dip in response be- 
tween 50 and 70 eps at £J5 ips. Another 
unit from a later production run was 
tested and in this case the bass perform- 
ance turned out to be virtually irreproach- 
able. The following table shows the meas- 
ured record-playback response on each 
channel at 7% ips between 40 and 200 eps, 
referred to 1000 cps as 0 db. 



SONY-SUPERSCOPE MODEL 
262-D TAPE TRANSPORT 

Incorporating the same transport mecha- 
nism as the CS-300, the smaller 2G2-D is 
the ideal trail for anyone who wishes to 
construct his own electronic section for re- 
cording and playback, or who wishes to use 
the unit for playback only, feeding the 
taps head outputs to an equivalent input 
on a typical modern preamplifier or inte- 
grated preamp-amplififir. This unit, shown 
in Fig. d t is 13 in. wide by 10 in. deep and 
f>% in, high, and weighs only 10 pounds. 
Ifc is fitted with two stereo heads — -four- 
track erase and four track rceovd-playhack 
■ — -without provision for moving to the two- 
track position, Six input jacks are pro- 
vided — two for playback output, two for 
recording input and two for erase current 
input. A slide switch is mounted on the 
terminal panel with positions for record 
and playback. In the record position, the 
heads arc connected to the input jacks and 
erase current is fed from the erase jacks 
to the heads. In the playback position, the 
r/p heads are connected to the correspond- 



Frcqucncy 
cps 

40 

50 

60 

70 

80 

90 
100 
125 
150 
200 



Left 
channef 
db 

0.0 
0.0 

- 1.5 
-1.5 

- 1.0 
-1.0 

- LS 

- 1.0 
0.0 
1.0 



Right 
channel 
db 

-2.0 

- 1.5 

-2.5 
-2.5 

- 1.5 

- L0 

- 1.5 
-0.5 

0.5 
0.0 
M-27 



IF YOU ARE MOVING 

Please notify our Circulation Department 
at least 5 weeks in advance. The Post Office 
does not forward magazines sent to wrong 
destinations unless you pay additional post- 
age, and we can NOT duplicate copies sent 
to you once. To &ave yourself, us, and tho 
Post Office a headache, won't you piaato 
cooperate? When notifying us, plcasa give 
your old address and your new address. 

Circulation Department 
RADIO MAGAZINES, INC. 
P. O. Box 629. Mlneola, N. Y. 
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LOOK FOR THE SEAL OF SAFETY) 

on every ma> INSTRUMENT] 



The Underwriters Laboratory seal has long been a familiar and reassuring sight to 
purchasers of fn%^\\ electrical appliances. In the high fidelity field, ONLY PILOT 
has adopted ^^^^UL regulations as standard manufacturing procedure. Why this 
added safety factor? Because, you have the right to expedt complete safety from fire 
or shock hazard when you, or any member of your family; /^|^%\ operate a music 

(il U I }k 

reproducing /#fT^%\ system. The UL seal on your in- ^&^r^^ strument means 

■ ui n 

* V * mm/ &/ 

that the heat x^oducing elements in your console are free from fire hazard- 

that a Pilot component amplifier can be custom installed with confidence— that every 
wiring precaution has been taken to remove the danger of shock hazard. All these pre- 
cautions add up to longer, safer operating /^^^X ^ e ^ or y° ur mus ^ c system. 



Whether you re replacing or. adding to your "^^r^^ present system, or consider- 

ing your first system, remem ber: though it costs Pilot more to make— it 

tVy^ J /IS!® * 

costs you no more to ^^^^ own equipment that carries the UL fg* 

—Pilot Components and "Component-Consoles" are safety engineered. ^^^^ 



Piief RADIO CORPORATION, 36-34 36th STREET, LONG ISLAND CITY 1, NEW YORK 

FOUNDED 1919 I 7 
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PROS AND CONS FOR 
CHRISTMAS 

Mahler: Das Lied von der Erde> Dietrich 
Fischer-Dleskau, Murray Dickie; Philhar- 
monic, Kletzki. Angel 3607B (2) slereo 

The great "Song of the Earth" has been 
waiting a round many a year for mo to catch 
up with Its Ismail Most, This superb recor&ittg 
has l>r ouj^lit the music finally to me, an ex- 
perience thai I knew I could have, Lot post- 
poned in sheer anticipation, as one delays the 
first tusfc or' fine dessert- I've ] l<>ji i"(3 the 
music before — as far back as an ancient 78 
rpm recording, enormously heavy and endless 
in the playing, but the piece seemed too big 
tor me, too big for recording. I waited, for 
.mother day. X : ow. U has come. 

I won't argue with those who know the 
other famous versions, with tenor ft ml con- 
tralto — Kathleen Ferrier made one of them. 
I'm not bothered at ali by the fact that this 
if the first recording to substitute a baritone 
for the contralto, as per Maided original al- 
ternative, even though tradition has become 
fixed upon the contralto version. Til only say 
that this incredibly profound work, so 
strangely semi-oriental (based upon Chinese 
poems in German translation), is served su- 
premely well by this whole team, led by 
Fischer-Dieskau in the finest, most perfectly 
suited singing I've ever heard from that 
splendid musician. It is exactly right for his 
earnest, eloquent, dignified vocal mien, his 
powerful emotional projection, the perfectly 
controlled melody of his voice, the wonder- 
fully clear diction that speaks as well as sings. 

Murray Dickie, Scotch tenor from Vienna, 
is good, but has a subordinate role. The great 
Mahler orchestra, the Philharmonic under 
K lot ski, is unbelievably alive and expressive, 
recorded in sound that is so alarmingly real 
and present that it borders on the surrealistic. 
A great experience* listening to this with the 
flue booklet of texts in hand, each song illus- 
trated by a reproduction from ancient China. 

Mahler: Symphony No. 4. N.Y. Philhar- 
monic, Bemsiein; Ran Grist, sopr. 

Columbia MS 6152 stereo 

(mono: ML 5485) 

Mahler's 100th birthday was last summer 
and this recording is part of the Mahler com- 
memoration, as staged iu a festival by the 
o r dies t r a wl i i ch Mahler him sel f cond u c t ed 
back lu 1910 and 1011. (He had guest-con- 
ducted It before that.) 

As Bernstein himself says, most true musi- 
cians are Mahler fans. In that case, I rate as 
a muillcfJiR. for I've limx liginvd Mahler as 
one of the real geniuses of music, faults and 
virtues taken alike. Today, we find his more 
modesily proportioned works easiest to take, 
and this symphony is decidedly one of them 
— it's merely twice as long as a Haydn Sym- 
phony and about average for Beethoven's sl'/e, 
No huge choruses, a moderately big orchestra 
and only one vocal solo, the child ! ike soprano 
folk tune singer of the last movement. 

Bernstein's concept of this music is ouite 
strikingly unlike that which we've come to 
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accept as a present-day standard, the Jim no 
Walter approach. Oddly, ir is Waiter who 
achieves the greatest intensity, the highest 
tension and seriousness; but this we can un 
6 erst and, Mahler being the great influence in 
Walter's Lang lilV. Herns; twin's Mahler is more 
elot|uenr, but in a less intense way. Much of 
it is as lovely as Mahler can he — with Ms 
gorgeously transparent orchestration, an or- 
chestra of exalted solo voices, with his lilting 
slow waltzes, unforgettably tuneful. But 
oddly, the lack of tension tends to make for 
a very slightly coarser effect; undec Bruno 
Walter, Mali lor always transcends, but hero 
there is an occasional hint of corniness, of 
over-ripeiu j ss, Very minor, and many listeners 
will like it the bettor, disagreeing with me. 

Columbia's newly imaginative recording 
docs wonders for Mahler's Inner textures, and 
I have only two technical carpings : louder 
climaxes seem unduly compressed relative to 
sofier passages (the soft parts are brought 
forward, actually)* ami the solo violin seems 
to me too close and loud for musical balance. 
It's about three feet away — I wouldn't mind 
ten feet, speaking purely imaginatively ; but 
ibis is loo close even for recorded sound. 

Miss Ueri Grist is a typically licrnstoinian 
choice for the soprano solo, suggesting a musi- 
cal comedy voire out of one of Bernstein's 
own hits. A novel effect, but on the whole 
ouite good, as per the deliberately child-like 
intend of Mahler's writing. She seems to have 
been played down deliberately on the record 
jacket — they don't even list her name, They 
should, 

Debussy: The Martyrdom of St. Sebastian. 

Vera Zorina, nan-., Guedon, Whitmore, 
Moechel, Phila. Orch> Chorus, Mus, Arts 
Sac Chorus, Phila, Orch., Ormandy. 

Columbia M2S 609 stereo 

This major Debussy work, virtually un- 
known here before the war, has had a surpris- 
ing number of roeortl mgs, nn all-French ver- 
sion, a Swiss version f A user-met ) , recordings 
from Most on, Oklahoma City and, now, Phila- 
delphia. It is an immense undertaking if done 
reasonably complete, even without the huge 
complexities of the original ballet-pageant- 
mystery-play stage production ; three sopranos, 
u narrator spcakiug against imisie, a large 
chorus and large orchestra are involved and 
for even a minimum continuity four record 
rides barely suffice. Shorter versions, with no 
narration or truncated short bits, grievously 
miss the impact of the whole work, which is 
drama incarnate. 

The piece is wierdly polyglot in both lan- 
guage and style — -the story is of a Christian 
martyr but the poet, d'Annunzio, was Italian 
though he wrote in mystical French ; the com- 
poser, suposcdly an athicst, felt head over 
IkcIs for this enormously mystical, masochis- 
tic, blood -drenched pagan-Christian symbolism 
-and the Carbolic church put the whole 
Hi" ng on the Index two weeks before : he first 
pi^rurmance. IL is, indeed, a fascinating, al- 
nm--r horrjfyiu^ work, currying religions sym- 
bolism to such an extreme that oven the 
church itself could not approve ; taken on its 
own sheer impact it can bo extraordinarily 
moving even though the "story line" be ut- 
terly alien to most of us. There is something 
more profound — call it "psychological" if you 
will — that hits almost any listener of whal- 



t?\ er conviction. The work is a monument, per- 
haps, to that martyrdom that is in almost 
every one of us. somewhere, latently, 

Keedless to say performance impact is con- 
clitioned very strongly by the feeling of par- 
ticipation that can be summoned up by the 
performer*. The Ansormet Swiss version is 
convincing but not very moving ; the French 
r e cording C J-o nd on -D u ere t e t- Th o m psou ) » on 
the other hand, is almost unbearably poignant, 
so powerful that I almost shudder to think 
of hearing it through again. 

It must be expected that this Philadelphia 
portrayal will be too healthy for such an emo- 
tional display and in fact it Js, Vera Zorina 
is an effective lady ham, expert in the Helen 
Hayes manner, her French probably as good 
as d'Annuuzio's was. She overdoes, she is too 
literally emotional* and I found her near- 
haual, especially in Uie dreadful "death" 
climax. The chorus sir.gs movingly but with 
an American healthiness — -not nearly neu- 
rotic enough. Ormandy the accomplished show- 
man, turns out the very same thing from his 
solidly competent orchestra. 

Healthily expressive, openly emotional but 
riot really mystical — nor can more be asked, 
There, are limits, I think, to the amount of 
'acting" we can expect in our interpretations 
of art from other times, other places, out of 
of her attitudes towards Inc than our own, 
We can go far, and do, with imagination. 
Uut an emotional mass-work like this, I sus- 
pect can only be done by those most closely 
identified with its background. Try the French 
recording (if you can get it) and you'll agree 
with me. 

Wagner: Great Scenes from "Tann- 
bauser" and "Gotterdammerung, 1 ' Eliza- 
beth Grurnmer, Gotflob Frtck; Orch. and 
Chorus German State Opera, Konwit- 
schny\ Angel S 35844 stereo 

Since Wagner operas are long and do con- 
tain large, wobbly voices, there has always 
be 0)i a demand for excerpts, voiceless and cmn- 
pacr both in concert and on records. The fa- 
miliar entries go merrily rdong today as be- 
fore — Ll Meistcrsinger" Prelude, "Siegfried" 
Rhine Journey and so on. But the unbroken 
length of the LP record, plus the newly effec- 
tive lechniuucfj of vocal recording, malsre for 
new excerpt possibilities. An imaginative re- 
cording company can now do wonderful things 
with Warner, and hire is a fine sample. 

Kach of these sides is devoted to an un- 
broken stretch out of two very different 
operas;. The "iXM tcrdammerung" side is ultra- 
serious,, ominous, with men's voices: Ilageii 
ruminates, before Uie coming fall of the Gods, 
then summons his warlike henchmen with 
s a v age c v i cs — : i typical! y Wa gn eri an scene, 
marvellously done hero. On the reverse of the 
record, the gentler, more graceful early music 
of "Tannlmuser" takes us with Elizabeth 
through the familiar "fitch, team Halle," fh< i n 
on to the welcoming of the contestants for the 
big Siiiyfcxt — another Wagner specialty. Moth 
record sides are performed with tremendous 
isest and enthusiasm, the vast basso voice of 
Friek overporweringly real, the gentle and 
highly musical persuasiveness of rummer 
easily making up for a relatively middle-grade 
vocal organ. Seldom has the orchestral por- 
tion of a Wagner scene been so alive as here 
— the "Taiuihauser" introduction fairly shines 
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AUDIO FIDELITY* RECORDS 



FIRST NAME 
IN STEREO... 
NOW OFFERS 



THE 



S& AUDIO FID ELITY DF3 7002 
| 8TE HE QFHOW I C\ 

per-cus-sive 
JAZZ 

The Man With The 
Golden Arm 
Mack The Knife 
Harlem Nocturne 
Peter Gunn 
Dragnet 
and others 




DOCTORED 
for Super-Stereo 



DOCTORED for 
SUPER-STEREO SERIES 



PERCUSSIVE JAZZ . , . 

Thrilling ricochet sound in the swinging, mod- 
ern jazz idiom. Pete Appleyard on vibes and 
six percussionists pace a throat-lumping beat 
for the brilliant reeds and brass. 



DFM Series (Monau ral) — $4.98 
DFS Series (Stereo) — $5 .95 



DFM 3003 • DFS 7003 DFM 3001 • DFS 7001 



PERCUSSIVE LATINO, 
CHA CHA CHA . . . 

Torrid Latin rhythms 
pulsating as never 
before with a crisp 
directionality of 
sound. 12 selections 
include: Nicolasa, 
El Bodeguero, Cero, 
Sambia, Mambo Inn, 



LATEST RELEASE! 

BALDWIN ORGAN 
AND BONGOS ... 

Most unusual effect in 
sound treatment with 
Eddie Osborn playing: 
Washington Post, 
El Cumbachero, 
Buttons and Bows r 
Frenesi, & others. 



AUI>]0 FI DELITY D?B 7QM 





Baldwin 

ORGAN AND 

BONGOS 

BONGOS 



for Super\St6r60 



J aT?DTO FIDELITY DFfl 7005 



p er- cus - give 

BIG BAND 
JAZZ 



)Ooctored 

for\ 
Snper- X 
Stereo \ 



On I he Street Wliere 

You Live 
Willow Weep For Me 
Reach Me 
Did I Remember 
Pretty Baby 
and others 



PERCUSSIVE 
VAUDEVILLE. . . 

The fantastic sound 
of vaudeville pit 
orchestras! Exciting 
sound effects include 
tap dancers, wood 
blocks, scft shoes 
, ..the works! 
Ou tsta ndi ng fa vo rites 
as: Wild Cherries, 
Sidewalks of New 
York, Daisy Bell, Hey 
Rube, Whistler & 
His Dog, 7 others. 



LATEST RELEASE! 

PERCUSSIVE BIG 
BAND JAZZ... 

Bobby Christian's 
bright, new 
interpretations of a 
varied repertoire 
including: Everything's 
Coming Up Roses, 
Bolero Americano, 
Wonderful One> 
Mack the Knife. 



DFM 3004 • DFS 7004 DFM 3005 • DFS 7005 



For FREE Catalogues of stereophonic and monaural records and stereo 2-4 track tapes, write: Dept. AM 
AUDIO FIDELITY INC. • 770 ELEVENTH AVENUE • NEW YORK 19, N. Y. 
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with joy. A terrific record and It eoold bo nn 
eye-opener to those who think Wagner is hesl 
without voices. 

Reiner Conducts Wagner. Chicago Sym- 
phony, Reiner. 

RCA Victor LSC 2441 stereo 

Wagner: Overtures from "Die Meister- 
singer," "The Flying Dutchman"; Prelude 
and Good Friday Spell from "Parlsfal." 
Columbia Symphony, Bruno Waiter. 

Columbia MS 6149 stereo 
(mono; ML 5482) 

Om two b\js companies here enter the com- 
petition for the Wagner warhorse market, each 
featuring a group of familiar Instrumental 
Items. Both records have the ''Meisteisinger" 
Overture, with significant differences both in 
the musical approach and that of the record- 
ing engineers. 

Keiner's Wagner is all drive and power, 



relentlessly pushing forward, disciplined In 
detail hut seldom relaxed. It is surely elective 
Wagner, though not particularly in the spirit 
of the stage operas — which hardly plunge 
forward in any driving sort of way, even in 
the most modern productions ! Nevertheless, 
Reiner fs on legii hnate ground, since these 
aro cxeevpts and recorded, with navy a stage 
in Might. In addition to the Overture (more 
properly Hip. Prelude), ho completed a full 
side of ■ M^lstorslngcr" with the Act HI Pre- 
lude, Dan eo of the Apprentices. Procession of 
the Molntershtgers,, all familiar excerpts; the 
second side offers the familiar "Siegfried" 
Rhine Journey and Funeral Munic, Not exactly 
an original sort of program nnd perilously 
close to the potboiler category, though the 
playing is too good for that 

Uiuno Walter's excerpts aro not more origi- 
nal, but his playing has greater conviction 
and taith, reflects more closely the traditional 
sense of the opera* — he was, after all. an 
opera conductor from the very beginning. His 
two overtures are on one side; the familiar 
Prelude and Good Friday Spell from "Parsi- 



fal' 1 Alls the other. For the knowledgeable 
Wagner listener, Walter's grasp of the music 
is bound to be more satisfying than the non- 
traditional drive of the Itelner way and this 
even though in direct comparison the Reiner 
players are more accurate, better disciplined 
than the Walter ensemble of Hollywood purs- 
ers. 

The recordings are interesting technically. 
With n relatively advanced sort of close-to 
pickup, emphasizing the brass, Columbia gets 
more impact, more seeming volume, than RCA 
does with a more distant overall pickup. Ac- 
tually, the RCA record hits higher peaks via 
a meter ; hut it souuds less loud, tfie details 
are less vivid, the overall impact somewhat 
doll, laterally speaking ItC'A Ik nenrer (o a 
normal stage balance and hence more "au- 
thentic" — ^yet Columbia walks away with the 
musical priKo for effectiveness in terms of 
recorded sound itself. An important moral 
can be drawn, if you wish ; but better listen 
to both first. 

Verdi: Requiem Mass. Vartenisstan, Cos- 
$otro, Femandi, ChristofT, Orch. and 
Chorus of the Rome Opera, Serafm. 

Capitol SGBR 7227 (2) stereo 

The soprano v s name is Armenian, the basso's 
is Russian (and he sings a marvelous Boris 
<iourtonofl ), but this Is the very essence of n 
present-day Italian performance, just the 
same. 

It reflects a passionate undemanding of 
the Verdi intention, even if the soprano Hats 
and so does the tenor, the chorus wobbles like 
a barrage of would-be soloists (which in protv 
jihly exactly what it is) and the drama some- 
times gets positively maudlin. It should, in a 
manner of speaking. 

Yes, Verdi's Koouiem, as hits often Ihmmi 
said, is really an Italian opera. In It* ex- 
pression, it is just that — hence the histrionics, 
the all-out sobbing sentiment ! What really 
interests me, though, is that wo have in this 
uiusio not the Italian opera idiom at all, but 
the Romantic church tradition straight out 
of Mozart and Berlioz, who wrote two other 
famous Requiems. The music itself is clearly 
related to these* and no doubt at all about It. 
lint l he point so well achieved in this record- 
ing is a clincher — the spirit, the emprimtimt, 
is out of the Verdi opera. 

Sing it like Berlioz, like Mozart, and it falls 
flat into acres of corn mush. Add the genuine 
S I y ce ri na tea is, la rger than life, and you 
really have something! Try it and hear for 
yourself. 

Beethoven: Symphony No. 4; Overture 
"Consecration of the House." Philhar- 
monic Oreh,, Klernperer. 

Angel 5 3566] stereo 

Afler I had finished raving over this mar- 
velous performance of the always-diftieult 
Fourth, I looked back and found what I had 
said of one of the first in 1 1 1 e K lo m p ev e r 
series, the Seventh, done hack in I he mono 
days for Angel. I raved then, too, quite con- 
sistently. It is a pleasure, thus, to be ahh j to 
recommend the Klernperer series in the very 
highest musical terms. This elderly conductor, 
who went through many years of a sort of 
fa nali ei s in , ei uei ged into a re I a xed t w i [ i gl 1 1 
glow of elder statesmanship that produced 
some of Uie finest, most natural, easy, alive 
Heethoven we've heard for many years. 

The orchestra, of course, is one of the 
world's best and the Angel stereo in this move 
recent recording is also superb for Beethoven. 
Can I say any more? (See also Svmphonv No 
2, Angel S 3GC58) 

Beethoven: The Nine Symphonies. London 
Symphony, Krips, (In the Ninfh: Vyvyan, 
Carter, Petrak, Bell, SBC Chorus). 

Everest SDBR 3065/8 (8) stereo 

Heir's Die life work h\ (he symphonic form 
of a great composer and, in his honor. I should 
take at least three or four years to evaluate 
(lie recording' In lieu of an instant review, 
I've merely been able to piny two symphonies, 
so far. to get an idea of the lay of the musical 
land in this major enterprise from Everest. 

Krips is a distinguished and well known 
conductor and his orchestral and vocal forces 
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GRADO "Truly the world's finest..." 




Gunstoek walnut wood 
Smaller in size and mass 
Vertical bafance adjustment 
Lateral balance adjustment 
Tracking force adjustment 




Vertical azimuth adjustment 
Interchangeable cartridges 
Adjustable overhang alignment 
Completely wired to preamp 
Ultrafine shielded cable 



wi ivtt, .v 



EES 




Custom Ccrfrirjge $32.50 — Master Cartridge S49.50 — Micro Tone Arm $29.95 



For further information write: GRADO LABORATORIES, INC. 

4614 Seventh Ave., Brooklyn 20, N. Y. * Export - Sfmontrice, 25 Warren St, N.Y.C. 
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Are im(i«rt.'i]il om-s. Thy report] iug is big, 
rnson;int, (o|>s in sound qihilUy. U;ito<l within 
A fairly high-echelon men, tlien > I mwst say 
flint I'm not enthusiastic about tho. Kiips 
UeutJ) oven--- so fnv. 

Kripg writes bis own program notes here, 
nnd In them mentlous his thirty years* ex- 
perience in perfecting these Beethoven inter- 
)>retiiiioniJ F With all due respect, I still am 
not happy. There is a hard, obstinate "beat," 
in the two I Jmve tried (the First and 
l'omili), that for my ear lacks plasticity, 
tends to haul the muslciAUs along willy-nilly. 
The conductor musr lead, ot course, But Ids 
job, I'd say, is always to lead his men to the 
music, to allow the music itHclf free enough 
Way for Us own best expression within the 
ensemble. The impression I have here is that 
somehow, Krips mlases this vital function. 
Mo fortes ilie musical details Into his own 
rigid tempo. 

Yes* — I know this sounds dreadfully vague 
as an indictment; but to make it more posi- 
tive I should have to play you the record it 
sell 1 . Not very feasible, right here, is it? So 
you must ponder my suggestion with grains 
of musical salt and, perhaps, try for yourself. 
In all other respects, including Imndsome got- 
np and a good-looking booklet, Kverest does a 
superb job. 



Haydn: The Salomon Symphonies, Vol. 2 
(Symphonies 99-104). Royal Philhar- 
monic, Beecham. 

Capitol SGCR 7198 (3) stereo 

The second volume of the late symphonies 
completes Sir Thomas' stereo Haydn legacy, 
redoing many of the works he recorded before 
in mono and b;iek in the 78 fJsys. 1 loiirned 
about Haydn from Sir Thomas, still own a 
number of ihe old prewar 73 album ft of these 
very works, outstanding classics of their day. 

The Ucecham Haydn is both highly authori- 
tative ami quit ^ old-fashioned, by our rapidly 
changing standards. The orchestra is rela- 
tively large — the same as it lias always been 
with him ; but smaller ensembles are now in- 
creasingly com mum The style is as it has al- 
ways been with him, urbane, serious with a 
gentle touch of comedy (very much in Haydn's 
own image), tho minuets on the portly side, 
the whole done in a relaxed manner that belies 
the impeccable discipline of detail, the won 
derfully careful shaping of every idea for 
musical impact. 

Don't forget that Beecham was once a pio- 
neer Haydn -rest over, almost the first to return 
him to full concert dignity and repute. It was 
with these slightly mannered but wonderfully 
graceful performances that he did the trick. 
They'll last as splendid examples, within a 
style and a period no longer with us. 

Handeh L' Allegro ed II Penseroso. Adele 
Addrson, John McColfum, John Reardon; 
Albert Fuller, harps. , Orch. and Chorus, 
Frederic Watdmaru 

Decca DXSA 7165 (2) stereo 

!>ecca. at least in its classical department, 
id mainly an importing agency (Deutsche 
<;mmmopboii) hut every so often the company 
rears back and does a domestic spectacular.. 
This one )k a dilly, a fine successor to such as 
tho "l'ltiy of Daniel" awhile back. It is well 
done throughout, music, recording and decor. 
It's not often that a New York presentation 
of this sort of music can compete with the 
more knowledgeable recordings we get from 
K u rope, but this one does, with ease. 

The work is a long series of alternating 
nrias divided dually, between a tenor nnd So- 
prano (and occasionally a baritone), and be- 
tween Milton's two opposite mood characters, 
who nifghl in English be called Mirth and 
Melancholy, The soprano flings mostly the 
blue*; the two men handle a large part of the 
gayety. Milton's famous original, out of the 
io";<Vx, kept these moods separate ; Handel, 
in J740, wisely combined them in alternation, 
f o r t ho des i red musical variety. The m a ny 
aspects of sadness and levity, both good and 
bad on each side, are profusely and refresh- 
ingly explored , a kind of debate in poetry on 
Milton's part and in the sheerest musical 
beauty on Handel's. Just one lovely aria after 
another. 

The star of the performance is Adele Addi- 
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son, who sings the very high soprano music 
with the purest intonation and accurary, but 
Frederic Waldman. Viennese hy birth, Is n 
sympathetic, knowing conductor who supports 
his singers with a plastic and musical en- 
semble accompaniment. 

The album is issued with the aid of the 
Metropolitan Museum, where the work was 
performed. The decorative cover and booklet, 
with good notes by the Museum's llnianuel 
Wlntcrnitz, feature William Blake, blue and 
gold on the outside and — an innovation — - 
black and white prints on each of the three 
wb J t e pa p er r eco r d s lee ves . Very a 1 1 rae t i ve , 
and Congrats to all, including the Museum. 

Handel: Acis and Galatea. Joan Suther- 
land, Peter Pears et al., St. Anthony Sing- 
ers, Phiiomusica of London, Boult. 

L'Oiseau-Lyre SOL 6001 1 /1 2 stereo 

The most popular of Handel's works in his 
own day, this was an early semi-staged piece, 
a pastoral "masque," not quite an opera nor 
yet an oratorio. It's one of those quaint clas- 
sical stories of shepherds swains, gods, giants 
— the hairy Polyphemus wants the shep- 
herdess and can't have her, so squashes her 
shepherd boy with a vock ; but she turns Acis 
into a bruolc . , ,the charm is not in the 



story btU the musical and imaginative decor 
*n> propounded by soloists nnd chorus. Some 
famous songs ave included, such as 0 Ituddier 
than the Cherry, Polyphemus' blustering set- 
plece, which Is a baritone standby on many a 
recital program. 

A very British performance here, a proper 
choius and ultra-British solo voices. If this 
annoys you, stay away; otherwise it's a very 
nice album of music 



Bach: Brandenburg Concertos; Violin 
Concertos Nos. 1 and 2; Concerto for 
Two Violins. Reinkold Barchet, Wifl Beh, 
vls. y Chamber Orch., Horenstein, Davis- 
son. Vox Box No. 25 (3) mono 

This is one of Vox's omnibus collections, 
b rilling together a flotilla of related record- 
ings, economically spaced over long multiple 
record sides. This one is good. AH of the Bach 
is well worth he/irlug and there are aspects of 
the recordings of quite unusual Interest. 

I have always been partial to 1-1 ore n stein's 
com phi (e Brimdeuhui^ recordings — these ore* a 
re-do in top quality mono sound that's almost 
i\x good a* stereo. Ho r en stein's Bach is pe- 
culiarly masculine, brash, flamboyant, the 
details often characteristically rough and im- 



patient hut the whole effect strongly musical. 
In these Brandenburgs the Idea of authenticity 
is carried for the most part a bit heyond the 
chaste, or the overly Romantic, authentldsm 
practiced elsewhere. "Here, for Instance, many 
of the solo fnsTrtiments — recorder, hassooi:> 
oboe, even the violin in some Instances — play 
virtually without vibrato as perhaps Bach 
intended. The First Concerto In particular 
displays this raw, vigorous antiquarianisuK 
and those who enjoy old instruments strongly 
played will rejoice in The listening. It is a 
fine sound under Horens rein's alive direction, 
rhough an opiE.ionated one, so to speak, with 
much bouncing staccato (a method of Bach 
playing frowned on hy some) and not a few 
grotesque squeaks and squawks and notes out 
of tunc. Doesn't matter, at least for my car. 
I like it. I like Anything (hat Is musically 
strong. 

The concertos follow one another, in 
scrambled order (for timing purposes), with 
forthright and expressive directness, all of 
them highly colored as Bach would have 
wished, all quite nutlnmiic, except Number 
Two. whom some strange sliulldu sirery occurs. 
The high trumpet (clarino). which usually 
sounds merely desperate — so high is the part 
and so dillicult — lie re is wiry and complacent, 
full of little peeps and squeaks; oud never 
before have I heard the trumpet par! played 




This is the cone of a KLH speaker, ready to leave the mold. 

Cones from standard sources are variable, so KLH produces its own 

With improved production techniques and a special formula of cotton 
and wood pulps, asphalt and wool; 

Holds each cone to extremely close tolerances in weight and rigidity; 
Patiently tests each speaker again and again, throughout production arid 

after assembly, with most precise instruments, many of KLH design; 
And confidently offers each KLH loudspeaker system to your judgement 
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in distinct octaves 1 Do I suspect the ;tki of 
a high clarinet, £ la Toscaninf ? Marc) to tell, 
'mid all the fracas, but something is fishy. 
Maybe the local trumpeter just couldn't take 
it. Few can. 

The three violin concerti are competently 
played ft la Vien noise the double concerto 
(with Davison conducting) a bit fullor and 
bounder than the others. It's a good box, 
tills, and more power to Vox for it. 

High Fidelity Brass/Ancient & Modern. 
(Buxtehude, Schein, Fux > Shahan), Mem- 
bers Vienna State Opera Orch. y Sayard 
Stone. Westminster WST-14113 stereo 

Those familiar with the Westminster label 
(since 105O) will note evidence here of the 
new regime that took over the company 
awhile back — a surprisingly disorganized clut- 
ter of information and layout on the jacket's 
back, an oddly scattered musical aim (high 
fidelity isn't enough to unify it), and the 
major effort on the record, the miiwip of the 
ISth century scholar Fax, split over the break 
between sides, though it could hwve made a 
!>L>tier impact with more direct emphasis. It 
isn't even brass music — strings and wood- 
winds of a standard Baroque orchestra, plus 
I wo trumpets. 

The nil-brass material highlights some good 
pie-Bach work, from Buxtehude and Schein, 
plus a noisy k skillfuh and windy modern opus 
by au American, Paul Shah an. There's also 
an odd bit of a concerto by the clarino C'Bach 
trumpet") player and authority, Johann Ernst 
AltenJiurg, who wrote it at a time when the 
clarino technique, natural harmonics without 
valves, was already dead, back 130-plus years. 
Natch, it's played here on the valved trumpet. 

Buxtehude and Schein shine brightest mu- 
sically hero, but Fux's orchestral suites (two) 
aro historically more interesting. He was a re- 
nowned theorist of strict counterpoint, sup- 
poscdly the essence of Talestrina's "pure* 7 
church style; his principles and his rules 
arc atill used today — I studied them — jis they 
were by Beethoven and many another master. 
His hook was called "Gradus ad Parnassum" 
and you can get it in any music store right 
now, a couple of centuries later. 

An a composer, Fux writes conservatively 
in ihe contemporary style of his day (1707), 
sounding slightly pre-Bach, post-Parcell, as we 
hear him. The music is fluent hut decidedly of 
an academic sort— that is, it is complex, 
cerebral, melodically find harmonically clumsy 
and nnfocussed, even ambiguous, especially in 
harmonic rhythm. This Is no more than 
pleasant 1707 musical gobbledcgook or Wash- 
ing tonese, and musicians who have sweated 
hours over Fux's rules for counterpoint will 
be very happy. Sweet revenue ! Like so many 
big theorists (ftameau not included), this one 
couldn't practice what he preached. But others 
could, and still do, 

CHOST VOICES 

Dylan Thomas Reading "Quite Early One 
Morning" and Other Memories. 

Caedmon TC 11 32 

Will Dylan Thomas' ghost-voice never 
ceiiSMi? It IS uncanny to hear him once ogain 
rise from the grave wtlh something "new" 
and not previously heard over here (these are 
culled from BBC flics) — especially at such 
length as this ; two whole sides of the very 
best Thomas story material, and in good 
sound, too. This is as important as any 
Thomas record so far issued, and must repre- 
sent a considerable triumph for Cnedmon. 

All of Thomas's prose-poetry stoHes are 
the one basic tale, a day out of his childhood 
in Wales. We had it in A Child's Christinas 
and Under Milk Wood ; we have it here to 
perfection no less than four times, including 
two delightful specialties, A Visit to Grandpa, 
who is charmingly balmy, and Holiday 
Memory, cod ce ruing a day at a Welch beach 
and amusement park. The reading is as hyp- 
notic ns ever, the images flow so fast and 
thick that your imagination is set gasping — 
you can play these a hundred limes with 
pleasure 

Tho earliest is from 1!MG (the others 1952 
and I05n) an J you can hear, startlingly. the 
(Continued on page 81) 



STEREO QUALITY SOARS TO NEW HEIGHTS.. 



Presenting the 
^finest ceramic stereo cartridge 
^^^ggyer perfected by Sonotone 





THE "PROFESSIONAL QUALITY" 9T! 

Now, the ceramic cartridge proved in independent A-B listening tests to 
perform as well as the highest-priced " professional" types. It's Sonotone's 
revolutionary new 9T. So superior, you can expect faithful reproduction 
from the most robust musical passages to the most subtle overtones. 
Sonotone's new 9T series stereo cartridge: 



GUARANTEES performance equal to car- 
tridges costing up to 3 times as much— 
as proven in A-B listening tests. 

GUARANTEES highest compliance — ah 
lows major reduction of tracking force. 

GUARANTEES more than adequate chan- 
nel separation. 

GUARANTEES crisp definition. 

GUARANTEES superior, more compact 
mechanical design— including revolu- 



tionary new needle design with instant 
"snap-in, snap-out" replacement needle 
feature and built-in jewel tip protector. 
ELIMINATES distortion — incredibly flat 
response of ± 1 db from 20 to 17,000 
cps— cuts listening fatigue. 

ELIMINATES dust pile-up— at recent 
trade show the 9T ran 4 straight hours, 
coNected no dust. 

ELIMINATES most record groove noise 
or hiss— no "needle talk". 



Imagine, the 9T boasts all these "professional" features. ..yet sells for 
less than half the price of the least expensive " professional 1 ' cartridge. 
Enjoy the finest stereo reproduction quality ever built into a ceramic 
cartridge. . .with Sonotone's great new 9T— unsurpassed for perform- 
ance—and for value. 



LIST PRICE: 



9T-S, . .$16.50 

(0,7-mil and 
3-mil sapphires) 



9T-S77. . .$16.50 

(Two 0,7-mil 
sapphires) 



9T-SD , . .$19.50 
("Sapphire- 
Diamond) 
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CHARLES A. ROBERTSON : 



STEREO 

Duke Ellington: The Nutcracker Suite 

Columbia CS8341 
Shorty Rogers: The Swingm J Nutcracker 

RCA Vktor L5P2110 

Just lm\v (wo S^m \ <*r*lm\x of Tchaikovsky *& 
"Nutcracker Sfnitft 1 * happen to appear simnb 
tanoously i* a qneBtio.il best answered by 
pointing fo the enormous popularity of the 
New York City Ballet revival of the complete 
work. A permanent fixture of the Christmas 
season in Manhattan,, the production also has 
toured widely and traveled Across the nation 
tJa television. Many youngsters receive U 
painless introduction to t tic world of ballot 
and classical music at the animal perform- 
ances. The themes are now familiar enough 
to be ripe for various interpreuu ions, Both 
recordings olier different approaches to the 
material and are likely to become prescribed 
listening at all modern schools of dance. 

The in ven rive elrill Qt the arrangers inynlVfiJ 
Is sufficient, in either ease, to preclude the 
stigma attached to some attempts at swing- 
ing the classics. In fact, Dtike ICMin^ton was 
the first y*w'/> writer to win the ndmiratiuu of 
serious composers, and it was not accom- 
plished by overt copying of the classics. When 
his orchestrations were compared favorably 
to Deliua and Rsivel by Constant Lambert, he 
wag almost as surprised ax the ju.a'/ writers, 
some of whom have yet to forgive him. Re- 
gardless of any critical edicts issued on this 
full-scale Invasion of the romantic Russian's 
precincts,, all faithful followers of I"llingt"n 
are certain to liud much that is vital nnd 
arresting in his Jatcst collaboration with Hilly 
Slrayhoru. 

First of all, the hand is hack at full strength 
and ready to grapple wirli the unusual assign- 
ment of a complete album devoted to a com- 
poser other tlu.n the leader himself. Sum 
Wood yard is' at his drum post again, and the 
trombone section is bolstered by the return 
of Lawrence Brown and Juan Ttzol. Willie 
Cook, Andres Meringuito and Eddie Mullins 
join Hay .Vance in ihc trumpet section, Aaron 
licit, having left a lucrative freelance career, 
takes on the important role Of bassist. Tin- 
hand now laeks little in the way of execution 
arid handles the tricky sect ion work with fell- 
ing effect. 

The two arrangers alternate between close 
adherence to the original score and more fer 
vid expressions of the band's personality. El- 
lington depends greatly on individual soloist a, 
as? always, and gives them more freedom than 
any ballet master would allow. H»vi>vi ; r, the 
parts are banded out with eare and the 
themes are always recognizable. .Several duets 
which pair off members of the sax section nre 
wholly delightful in Stereo. Paul Gonsnlvcs is 
the surprise of the session, playing tenor SH\ 
with a strlcily legitimate tone when teamed 
with ehirineriKt Jimmy Hamilton on Chin cue. 
Dance. Russell Pro Cope whips out a bamboo 
whistle on Arabian Dance. If Peter Tllch hud 
ever heard two trombonists like Brown and 
Tlxol, Russion brass bands would sound quite 
n bit different today. 



M 732 The Parkway, Alamaroneek, N. Y. 



Colombia's new Studios in Los Angeles werp 
unite possibly u«od on the daic, which would 
explain an anxiety to ensure adequate bass. 
This is One Stereo recording that mny require 
ro'loft on bass notes. 

Shorty Rogers takes more liberties with the 
score and themes frequently tura up in unex- 
pected places. The West Const trumpeter em- 
ploye a large force of Hollywood studio mu- 
sh ians, complementing it with a sa-^ quintet 
consisting of Hill Holman, Richie Kamuca, 
Bin Perkins, Hill Hood, and Harold Land. 
Th ft quintet, in part or as an ensemble, ab- 
sorbs a largo portion of soJo space and is dis- 
tributed with tcrpsichorenn license in stereo. 
A novel idea on the part of the arranger, hut 
engineer Al SrlmuU deserves much Credit for 
carrying it on" successfully. 

All three arrangers took a hand in thinking 
op new titles for the various dances and one 
of Shorty's creations 5s P<i*8 The Duke. El- 
lington and Stiayborn are reputedly at work 
on Grieg's "Peer Gynt Suite." Has anyone 
told Mr. Rogers? More comparisons are in 
0 ruler. 

Shelly Manne & His Men At The Black 
Hawk, Vol. 1 and 2 

Contemporary $7577-78 

Something in the atmosphere of ?an Fran- 
cisco undoubtedly encourages musicians to he 
creative and expansion nl Lhe satin? time. Al- 
though few drummers have as evtenslve a 
recorded history. Shelly Manne was first re 
corded on local ion at The lilaek Hawk ax 
recently as September. lOHfK just a month 
before Cauijouhnll Adilerley arrived at a rival 
club. Mamie's quintet helped the town pro- 
p&re for the engagement which produced lMv- 
ersides ' This Here" album, released several 
months 111:0. The hue arrival of the Manne 
effort is probably due to the difficulty of d/>- 
cidin£ how to handle the larsre amount of 
material taped on thn j e successive nights. 

Contemporary's Lester Koeni^j, who had 
planned on only one LPs agreed with the 
leader that nothing less than four would do. 
Taeir reasons become clear, once tLc two Jil 
hand arc examined, as all but one of the five 
t tmes runs about twelve minutes or more. 
Such unedited largesse is impressive even in 
il.cs<> days of inHatcd perfonnjinces. A tjlgh 
level Is maintained throughout, however, and 
no one is likely to walk away from this repast 
unsatislled> Kven the confirmed }i\7.7. fan will 
find more than can be consumed at one *ittin*,\ 

Previous Mamie groups were noted for a 
willingness to attack compositions; by y.\v./. 
compose rs. The idea al the clnh wns to achieve 
the spontaneity not always found in a studio 
and the soloists were given complete freedom. 
The presence of 11 receptive midience may have 
helped, hut a great deal of incentive comes 
from the leader, who follows up his instruc- 
tions with the sort of drumming that impels 
n soloist to take another ch^ms, The only 
limitation 3 on solo space are those he places 
on his own, with a remark for (he benefit of 
people who demand more evidence of his 
prowess : ll I feel that if they listen to me in 
the band they'll see what I'm trying to do 
and that will hrj proof enough. 

"I feel that what a drummer should add to 



the hand is texture ; whether he is lender or 
sidenuiu, a drummer should give the horns the 
support, the sound, the sort of sound they 
need to have in order to say what they have 
to say. lie should be able to hear the chords 
in advance and know what the fvont line is 
going Jo play >u j xt and anticipate it and rive 
(hem the sort of sound they need to hnihl 
their ideas, 

ll It isn't how loud and fast yoti can piny 
that counts ; it's what you've got ro say. r-'or 
mo technique is nothing for its own Bake, FW 
mc the hnnds arc nothing unless they are Gn 
extension of the heart." 

The most significant factor about the group 
is that the best elements of West Coast and 
Kast Coast Jao arc combined, even to the 
point of presaging the Addirley brothers' 
visit on I^rank Eosolino's Mite Don id, a blues 
waits brimming over with gospeli'/ing soul. 
Uiehic Kamuca, normally a dulcet toned tenor 
player, broadens his style to ci>pe with Henny 
Golson's Stc)t Lightly. Joe Gordon has denv 
strafed an ability to hi In anywhere and his 
trumpet solo is warmly lyrical on Smnmcr- 
tiwe. Pianist Victor Veldman works well with 
bassist Monte Budwig, rind is highly inventive 
on Tadd Dameron s Our DcUfjht, and Pain 
ci<ma. Alsa investigated arc What's Ncus. and 
Charlie Mariano's Venn's Mine*. The stereo 
placement by Howard Holder is just right fm 
the club setting. 

Down South Summit Meeting 

World Pacific 1296 

This may not he ti e first meeting of four 
blues singers in a shidio, hut never before 
have the tape machines remained on while sw 
many Informal choruses commenting on the 
blues were swapped hack and forth. It all 
happened last. .Inly in Los Angeles where 
Sonny Terry. Brownie McGhee. and Big Joe 
Williams wore filling engagements at The Ash 
Grove. An invitation to the University of 
California's annual folk festival brought 
Light nin' Hopkins to town mid into the wel 
coming arms of MoGheo, who eighteen years 
ago urged him to leave Houston by sending 
a recorded Letter To Light nin' Jlopkhub Ar- 
rangements were made for the group to an 
ditioTi for World Pacific with bassist Jimmy 
Bond. The date turned into a revealing four- 
way conversation on such subjects as Ain't 
Xothin' Like Whiftkp, and U 7 i»r>ain 7'rom 
Ci)<i*l To Con/it. 

Big Joe Williams hails from St. Louis and 
once recorded with nine -string guitar along- 
side Leroy Carr, whose verses he usus lo open 
Pcnitcniiury nhicn. lie should not be con* 
fused with Count Haste's vocalist, hut it fi 
hoped that the current blues revival will see 
him represented on LP's of his own. After 
exchanging greetings with MeGheo on first 
Mutiny, Hopkins sings alone on H<>w Lowt 
Have Ft ttccn Since Ynu Jtcoi Howe. While 
the vocal sorties are noncompetitive, evidently 
all three guitarists feel plat cd on their mettle. 
Their solos ftnd responses to Terry's JHghts 
on harmonica, from various stereo vantage 
points, are magnificent. 

Peter Appleyard: Percussive Jazz 

Audio Fidelity DFS7002 

When Instruments wandered from channel 
to channel during the early days of stereo, 
engineers reached for the aspirin bottle and 
went back to work on a cure for the problem. 
Eventually the disease was brought under 
control, hut the patient is still kicking up. 
The public demand for new and more sensa- 
tional effects seems insatiable. It Is no longer 
enough for a ping-pong shot In travel straight 
arross the hoard. The skilled player must re- 
turn the ball by means Of an under-J he-table 
bounce Or a tricky carom on? the studio hack- 
wall. Depending upon the ground rules in 
fores at. the time, side walls and ceiling also 
may lie brought, lntc the game. Instead of 
marching in orderly fashion across the stage, 
livestock may enter from various points in 
the rear and charge in any direction required 
by the script. 

After stressing the tor la in of sound ech 
niuue from the sinrf. Sid Prey is now ont to 
show that he can doctor stereo with the best 
of them. Sir Cooper pucks an abundance of 
percussive schemes into the arrangements, and 
anything not thought of on paper was added 
by u good group of idea men in the studio. 



AUDIO • DECEMBER, 1960 



The soft spring rain and the new ADC-1 Stereo Cartridge 



Some people have a special kind of sensitivity to the 
world around them. They respond in a special way to 
things they see, feel and hear. They experience beauty in 
sights of no beauty in themselves. They sense subtleties 
in sound that escape the insensitive ear. 

The new ADC-1 miniature moving magnet cartridge 
is designed for rhe man with this kind of percept iveness. 
Its performance is startling. You'll sense the subtle 
differences immediately. Capable of floating on Jess than 



1 gram of pressure, the ADC-1 produces brilliant highs 
conspicuous by the lack of peaks. You hear thunderous 
Jov's 7 clean and well rounded. Distortion is reduced to 
a poinc where if is negligible- Unsuspected subtleties of 
timbre and tonal gradation are revealed. 

If you pride yourself in your ability to see, feel and 
hear what others often miss, then you've a treat waiting 
for you. . . . Ask your dealer to demonstrate the new 




ADC-1 today. Audro Dynamics Corp./l677 Cody Ave., Ridgewood 27, N.Y. 
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Model T202 




"very nearly 
as fine a tweeter 
as can be had 
at any price." 



5ft 



soys 

la fry Ztde in ^ — 
The American 
Record Guide 



Model T203 




UNIVERSITY'S 
SPHERICON* 

The fabulous new Super Tweeter that 

achieves a frequency response of 
3000-40,000 cps (±2db to 22,000 cps) 

Add the Sphericon to your present 
p.penker system, ^rid for thr: first time 
/ou r ll hear the complete high fre- 
quency range . . . v/iih clnrily, trans- 
parency and sweetness you never 
Thought possible, its entirely new 
concept — with itr» speci^f domed 
phono! ic diaphragm, conoidal ring 
loading and spherical diffriiCtor — re- 
sults in virtually linear response, 
superior to even tho most expensive 
of tweeters. Further, (he Sphericon 
can he matched perfectly to any sys- 
tem — especially high compliance — 
without sacrificing bass efficiency. 
Dispersion is 120° in all directions. 
Model T202 is for internal mounting, 
4 ■;.;(" dia., 4'"' d. The brand new Model 
T203 rs in a handsome ebony C3se for 
external mounting. G^/i" >: 5 'a" z 
2 2 A" d. Complete with built-in network 
and adjustable con tr^L/; $24.95 net. 




❖ FEATURED IN 
AWARD WINNING 
SERIES 200 

MODEL 312 
12" 3-WAY 
HIGH COMPLIANCE 
SPEAKER 
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The new Series 200 Model 312 has more per- 
formance capabilities than most multi- 
speaker systems. Its specially molded rigid 
cone is mounted between two highly com- 
pliant cloth suspensions (inner and outer) 
and can reproduce the lowest bass (down to 
28 cps) in either compact or large enclosures. 
Uniformly dispersed mid-range is provided 
by the patented Diffusicone. The center- 
mounted Sphericon has its own specially con- 
structed baffle to prevent acoustic interaction 
between tweeter and woofer. Perfect rigidity 
for the entire structure is assured by the 
award winning one-piece die-cast basket. Like 
all Series 200 speakers, it is designed for 
convenient mounting to front or rear of baf- 
fleboard. 13" dia., 6%" d. Built-in network 
and adjustable brilliance control. $73.00 net. 

Hear them both at your dealer's now. Ask him 
for our new catalog describing all University 
speakers and speaker systems. Or write Desk 
R-12, University Loudspeakers, Inc., 80 South 
Kensico Avenue, White Plains, Y„ 




UNIVERSITY LOUDSPEAKERS, INC. 

A Dm&i&p. of Lin$-'femeo teleclr&nies, I nr.. 



Ted S h adbol t en rn s c red! t s for a d r a m a t ic 
Undecided. Outlines of Uie plots followed on 
each tune by engineer Ernest Oelrlch are pro- 
vided in the liner notea. Any studio system 
failing to deliver everything listed on the 
chart as expected is subject to corrective 
treatment. The audlofiLn who consistently 
hears more than the expected should, of 
course, go back to safe and sane, undoctored 
stereo. 

Fetor Appleyard lends his fellow percus- 
sionists on a merry chase, heading the pack 
on vibes or pommeling woodblocks and tim- 
bales as the situation demands* Other spe- 
cialists enlisted in the cause of contrapuntal 
dialogue are Eddie Costa, Phil Krauss, Bobby 
Koseugardcn, and Buddy Weed. Doc Scvorin- 
son's driving trumpet is hoard on The Man 
With The Golden Arm, while Phil Bodner's 
baritone sax throatily declares There Will 
Never Be Another You. Jackie Gleason's fa- 
vorite piccolo player, Romeo Pen que, intro- 
duces Witchcraft) and Sam Most Is flutist on 
Harlem Nocturne. As a result of carnage 
wrought on (hemes from Dragnet and Peter 
Ciunn, the private eye business will never be 
the some again. 

Buddy Rich: Richcraft 

Mercury SR60136 

Assembling eighteen men in a studio for a 
big band date can be a risky business, unless 
some compelling force exists to weld them 
together into an exciting and dirtying unit. 
Too many such affairs become desultory read 
ings of the scores, regardles soil the amount 
of polish applied. Buddy Bich learned how io 
strike responsive sparks from the most so- 
phisticated while drumming with Tommy Dor- 
sey and Harry James. His own groups never 
lack initiative, and the current lot always 
sounds alive and kicking. The leader subordi- 
nates bis own solo activities to the cause of 
shepherding his charges, indulging in only one 
extended demonstration of the drummer's art 
on an Ernie Willi ins concoction called From 
The Sticks. In addition to all the arrange- 
mcnts, Wilkins contributes the title tune, and 
Sweets Tooth, an opus for featured trumpeter 
Harry Edison. While the drums are always 
heard, they are never too forward, in stereo, 
when lending support on I Want A Little 
Hirlj Indiuna, and Song Of The lAlandx. 

Jimmy Hamilton: Swing Low, Sweet Clari- 
net Everest SDBR1 100 
Neal Heffi: Left And Right 

Columbia CS8316 

A sterling upper register and crystalline 
tone are the qualities which distinguish Jimmy 
Hamilton among clarinetists, and he shows 
them off with rare taste and elegance on the 
0 rs t LP to bear his name. His eon ce a led 
talent as arranger and composer nre also re- 
vealed, and the imaginative way bo utilizes 
three baritone horns in the octet is bound to 
attract the attention of bis peers. Besides 
being a resilient cushion for the smooth Hy- 
ing clarinet, their ensemble sound is pure de- 
light and will cause a gnod stereo system to 
purr contentedly. Sam Woodyard v s drums and 
Aaron Bell's bass give almost physical sup- 
port, so well are they recorded. 

Although seventeen years have passed since 
Hamilton joined Duke Ellington, it seems 
like yesterday that he was spoken ot as the 
youngster whose thin tone would never lei 
him fill the shoes of Barney Biganl. Had he 
enjoyed recordings of this excellence from the 
start, it would have taken losa rime to remove 
any doubts about bis ability to stand on his 
own. In addition to playing three Ellington 
times, Hamilton further states his allegiance 
on two originals which speak the same lan- 
guage, oven though one bears oriental over- 
tones and the other moves to a Latiu beat- 
Paul Gon^alves, Britt Woodman and John An- 
derson share in the solos, while Jimmy Bowles 
is pianist. Hamilton's all-around performance 
and superb stereo make this wholly pleasur- 
able listening. 

Neal Hefti keeps so busy as arranger and 
couduclor these clays that his trumpet seldom 
gets a real outing and is almost ns under- 
recorded with a small group as Hamilton's 
clarinet. There is nothing serious in his ap- 
proach to ten standards, and all repressions 
go out the window during bis vocal outburst 
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on A lexa ndey^s Jtagtim c B an d. Ass istetl by 
rhythm section, he engages in a stereo duel 
with an unidentified saxist, who looks like 
Teo Macero bat sounds like Georgia Auld. Up- 
dated swing tbat vi-Ill do at a dancing party 
as a change from dixieland. 

Dakota Staton: Softly 

Capitol ST1427 
Cora Lee Day; My Crying Hour 

Rouletie SR52048 

Tioth programs are destgncd for late evening 
listening and present singers with jazz lean- 
ings as they establish soft and sensitive 
moods. After laboring long and hard in quest 
of an individual style, Dakota Staton aban- 
dons the mannerisms picked up along the way 
and sings naturally for a change. Perhaps it 
was Benny Carter, arranger and conductor on 
the date, who told her to just be herself. At 
least, she seems to be tnldng the right direc- 
tion on such tunes as Solitude j Old Foiled. 
Body And Soul, and / Can't Get Started. 
Carter deploys flutes, French horns and harp 
in front of strings grouped for best stereo 
effect, and his urbane settings never ask rho 
singer to force the issue. 

Cora Lee Day will never be able to wear 
the title Lady because of the late Billie Hol- 
iday's prior claim, but the vocal resemblance 
fs marked on her debut album, Only the sul- 
try, white-gardeniaed aspects of the HolUday 
style are attempted, however, and anj' deci- 
sion must wait until snc is heard on songs 
other than laments of love no longer requited 
that are nearly always sung at unvarying 
tempos. If attention was paid to the begin- 
nings of her model's career, rather than the 
later years, more of her considerable prom- 
ise might be realized. Jimmy Jones conducts 
a small orchestra on several Jimmy Valentine 
arrangements, while other numbers find him 
on piano heading a septet. A good first effort, 
fino stereo and solos by Harry Edison, Illi- 
nois Jacnuet, and Barry Galbraith make the 
album worth investigating. 

Henry Manctni: High Time 

RCA Victor LSP2314 

If Teter Gunii and Mi . Lucky examined this 
latest product of their musical conductor, they 
would detect that the original movie sound- 
track is not involved, nor is the background 
music billing quite accurate. They know from 
experience of Henry Maccini's lack of reti- 
cence when his scores are allowed to stand 
apart. As composer of all the tunes of Jimmy 
Van Huesen's The Second Time Around, Man- 
cini is not a bit backward about transforming 
the lot into a. bright and lively dance set, just 
ns he did with his television themes. The 
sleuths might also deduce from the titles that 
the 01m is about a coeducational institution, 
hence the presence of a vocal choir. But on 
sighting the name Fabian in the cast, two 
such discerning Investigators will avoid the 
original soundtrack recording like the plague 
when it comes around. Even though disguised 
in collegiate clothes, most of the musicians 
will be familiar to Manctni fans, as is the 
excellent stereo of Victor engineers Al Sehmltt 
and Ed Bcgley. 

Miriam Makeba with the Be I af onto Folk 
Singers RCA Victor LSP2267 

The arrival of a young South African tribes- 
woman in New York night clubs last season 
was an event newsworchy enough to attract 
feature writers from Timo, Look, Newsweek, 
and other national magazines. Fortunately, 
the singing talent displayed outshone the sen- 
sationnl aspects of a career that began in a 
barnstorming male vocal troupe called the 
Black Manhattan Brothers, blossomed in a 
musical variety show and a lead role in a jfm 
opera based on the story of an African prize 
fighter, and eventually drew international at- 
tention in "Come Back Africa," a semi-docu- 
mentary film made in Johannesburg. Resulting 
articleg devoted almost as much space paying 
homage to Miriam Makeba's lovely voice as 
they did to relating her unusual saga. Harry 
Belafonte, whose Folk Singers assist on her 
American recording debut, is now giving the 
twenty-seven-year-old singer the benefit of Ins 
advice, and she can afford to pick and choose 
[Continued on "page 78) 




"REK-O-KUT - the safest word you can say to your dealer 

For sixteen years, Rek-O-Kut lias been synonymous with highest quality in 
turntables. As other brands have risen, fallen and even completely dis- 
appeared, Rek-O-Kut has won consistent acclaim as the overwhelming 
choice in its field. In performance ratings as well as engineering contribu- 
tions to lurnlable design, Rek-O-Kut has compiled a record unchallenged 
by any other turntable producer. Now, this tradition is again emphasized 
by the introduction of the N-34H STEREOTABLE , . . a professional qual- 
ity, two speed (33^ and 45 rpm) lurnlable. Quiet power is furnished by a 
Rek-O-Kut hysteresis synchronous motor and an efficient new belt-drive 
system. Speeds can be changed even while the tabic is rotating, merely by 
pressing a lever. 

The N-34H is a sjnnphony of crisp, clean lines accentuated by the unusual 
deck design. Mated with the new lapered base, the N-34H becomes one of 
the proudest and most beautiful components ever to grace a home music 
system. See it at your dealer's. 

N-34H STEREOTABLE only— $79.95 net. Shown with new Rek-O-Kut 
Micropoise Stereo Toneaim, Model S220, $29.95 net. Tapered base in hand- 
rubbed, oiled walnut, $14,95. 

A NEW DIMENSION 
IN TURNTABLES -12% " x 19"- 
DESIGNED TO FIT 
NARROW CABINETS 
AND BOOKSHELVES! 




SPECIFICATIONS: Noiie tevef:-53db below average recording level; Wow and Hutler; 0.15% 
Drive: Nylon, neoprene-impregnated endless belt. 2-Speeds, 33Va and 45 rpm. 
NOTE; COMING SOON ... ANOTHER GREAT DEVELOPMENT. . . Rek-O-Kut AUTO-POlSE-makea 
any Rek O-Kut lonearm you buy now-fulfy automatic 



REK-O-KUT 

STEREOTABLES 

Export: Morhan Exporting Corp., 458 Sway, N.Y. 13 
Canada Atlas Radio, SO Wingold Ave., Toronb 19 



Rek-O-Kut Company, Inc., Dept. A-12 
38 19 108th Street, Corona 63. N. Y. 
Please send me complete details on the 
new N-34H STEREOTABLE: 



Name - 



Address- 
City 



_Zone_ 



_State- 
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NEW PRODUCTS 



• "Scotch 11 Biand Tape Clip. The new 

"Scotch" brand tape clip is a plastic clip 
(hat slips between the flanges of tape 
reels to hold the loose ends of magnetic 
tape securely in place. The thimble-sized 
product is being merchandised in pack- 
ages of ten at a retail price nf thirty -five 
rents. Molded of polystyrene plastic, the 
triangular shaped accessory is sturdy, yet 



system containing a piston -type woofer 
and a hard -coned tweeter. A built-in cross- 
over network divides the signal into ap- 
propriate segments for each speaker. Fre- 
quency range is 50 to 15,000 cps. Power 



by means of n era, 1 i 1 rt*a t e rl g a u gc on the 
side ot T the arm. Utilizing (he pusher-plat- 
form changing mechanism exclusive with 




flexible, and easily clips onto tape on reels. 
All edges are tapered and smooth to pre- 
vent any possibility of scratching the tape. 
The clip was designed as a simple and 
quick means of keeping tape on either 
partial or full reels from tangling or un- 
winding during storage or shipment. Pro- 
duced in only one width, the clip fits 
standard Vi - 1 J) . r ecor d i n g tap e on any 
size reels. Minnesota Mining and Manu- 
facturing Company, r>00 Bush Avenue, St- 
Paul. Minn. M-l 

• Preaoup converts Ceramic System to 
Magnetic For those who own a stereo sys- 
tem wherein the cartridge is of the ceramic 
variety, the new Shure Preamplifier* Model 
M65, will provide the extra voltage "boost" 
and equalization needed to operate a mag- 
netic cartridge with an amplifier designed 
for a ceramic cartridge. The only restric- 
tion, because of hum considerations, is 
that the oh an ge r l iavo a \ -po I e motor. 
The M6u can also be used as a preampli- 
fier for tape playback heads with stand- 
ard audio amplifiers, and czlu be used 
without circuit modification as a micro- 
phone preamplifier. A single rotary switch 




Yv . 



enables selection of any one of the fol- 
lowing functions: (1) Phono, (2) Special, 
for converting from ceramic to magnetic 
cartridges, (3) Tape, and (I) Microphone. 
The proamplifier has its own power supply 
and operates from a 117-volt, CO-cps power 
outlet. It has dual input and output Jacks 
which accept standard phone plugs. Two 
stages of amplification are provided in 
each channel. In the "special" function a 
modified RIAA equalization is used to 
compensate for the equalization generally 
present In commercial amplifiers. Standard 
RIAA equalization is provided in the 
'phono" function. NARTJ3 equalization is 
provided in the "tape" function. Shure 
Brothers, Inc.* 222 Ha r trey Avenue, Evans- 
ton, lll.nois, M-2 

• Two-Way Speaker System. Designed to 
give maximum stereo effect from a book- 
shelf-type speaker system, the new Permo- 
flux "Arpeggio" is a two-way speaker 



handling ru pa hi lily is 10 watts, and voice 
boll impedance is S ohms. The cabinets 
are handsomely styled to match any decor 
and are available in solid walnut, linite 
gray, or brown. The enclosure is 21-ln. 
high. 1.4 -in. wide, and 10-in. deep. Permo- 
llux Products Company, 4101 San Fernando 
Road, Glrndale 4, California. M-3 

• Equipment rurniture in xit Porm. 

Stereo fu mil ure in walnut and teak, with 
features found mily in (he mom expensive 
f urniture, is being manufactured in kit 
form by Siek-r Design Products, Blending 
con temporary design with the cost-sav- 
ing advantage of the kit, the Stereo Mod- 
ule unit* may he purchased as single 
cabinets or as a eompltte stereo set. Con- 




struction is accomplished by interlocking 
mitres and mortise joints rather than 
nails. The ugfc of this double interlock 
mitre makes the finished Joint, after 
gluing, (he equal of the factory-made unit. 
The partitions that divide the Interior of 
the cabinet are made of walnut colored 
wood laminate and are mortise-fitted into 
the cabinet. The mortise grooves are ar- 
ranged to permit a variety of internal 
spaeings. The tambour doors of the equip- 
ment cabinet roll back, disappearing in- 
side the cabinet like the cover of a roll- 
top desk. Sieler Design Products, EJ 
Cen-ito, California M-4 

• Garrard Automatic Turntable. Combin- 
ing a dynamically balanced (counter- 
weight adjusted) tone arm with a fully 
professional turntable, the new Garrard 
Type A Automatic Turntable provides all 
the convenience of a changer plus the 
quality of a fine turntable and arm. The 
Type A turntable platter is cast, weighted, 
and polished — over-all weight being 6 
pounds. The tabic is cast of non-ferrous 
metal to avoid introducing hum pick- Up 
into sensitive magnetic pickups. The tone 
arm is dynamically balanced, and is ad- 
justable by means of a sliding counter- 
weight. At this point the arm is in gyro- 
scopic balance. Tracking force is adjusted 



Llarrard, the Type A operates as a fully 
automatic changer when desired. Litera- 
ture and specifications are available from 
(larrard Division, British Industries 
Corp., Tort Washington, Y. M-5 

m Mew Pickup Can Track at Less Than 1 
Oram. A new stereo cartridge, model 
ADC-1, that can track at less than J gram 
has been introduced by Audio Dynamics. 
Featuring extremely high lateral and 
vertical compliance, 1 0 X 10-° cm/dyne, it 
is said to reduce record wear to a mini- 




mum. The lo^' tracking force is attributed 
to the fact that the dynamic mass of the 
moving system is smaller than any other 
cartridge now available, A-s a result tin.- 
resonance of the moving system is of 
small magnitude avid has a frequency well 
above that to which the human car is 
sensitive. The stylus of the ADC- L is 
oasily replaced without special tools; the 
basic design assures correct positioning 
With provision fnr mounting on either \i- 
inch or 7/lfi-inch centers it can be used 
in virtually all tone arms. Sensitivity of 
the cartridge is 7 millivolts per channel 
plus or minus 1 db at 1000 cps and a ve- 
locity of 5.5 cm/sec. Frequency response 
is within ± 2 db from 10 lo 20,000 cps. 
Channel separation is 30 db from 50 to 
7000 CDS. Stylus tip radius is O.fi mils. 
Audio Dynamics, 1C77 Cody Ave., liidg>- 
wood 27, New York. M-6 

• New Tuner Kit. Etched circuit de- 

sign claimed to be so inherently non-criti- 
cal that it can be completely aligned with- 
out test equipment is a feature of the 
new Dyna tuner just introduced by Dy- 
naco, Inc. With a sensitivity of 4 micro- 
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volis by 1 11PM standards (comparable 
with about 1 niicrovolt for 20 db of Quiet- 
ing-) this tuner should be sensitive enough 
fur all areas. Distortion levels are below 
0.1 per cent with 100 per ee-nt modulation; 
a result of the broadband, bridse-bitlanced 
discriminator. A novel conaLruct-ion fea- 
J are is the plo netary drlv€ system for 
the timinpT capacitor winch eliminates the 
noed to string dial cords, u is claimed 
that precise alignment can be accom- 
plished by the user at any time, the per- 
formance can be maintained at optimum. 
The Dynatunev is available either as a kit 
or factory wired. Literature is available 
from Dynn.co. Inc., MO 12 Powelton Ave., 
Philadelphia 4, Pa. M-7 



• Professional Quality Audio Mixer, A 

new line of mixer amplifiers for use by 
recording- studios, broadcasters, and audio- 
fiafos has ju^t been developed by Oliver 
Berliner, well-known sound systems en- 
gineer. The units are called CnstoMixevs 
because the user na&d only buy the spe- 
cific plug-in units he needs. A feature of 
both the 5-posItlon single-channel Custo- 
Mixer and the J -position two-channel 




stereophonic version fa the straight-lino 
volume control. Input and output imped- 
aiip$s ure from 50 to COO ohms plus high 
impedance. Bach output line boasts an 
illuminated VU meter with provision for 
stereo headphone monitoring" and feed to 
external power amplifiers. The lightweight 
units contain a fused silicon-rectifier 
power supply. The bVi x 13 inch panel has 
& hoiffe finish with white letter ins* and 
[]L(;ovporates replaceable strips at each 
mixer position. For further details write 
to UltrAudio Products, Dept. P-10, 7471 
Melrose Ave., Los Ang'eles 46, California. 

• Marantz 70-watt Amplifier, Providing 
either 70 watts in distributed load opera- 
tion, or 40 watts in triode operation, the 
Marantz Model 9 power amplifier is a 
highly stable unit which is exceptionally 
well suited for use with electrostatic loud- 
speakers. Featuring instant selccion of 
the 70-wa.tt distributed load or 40-watt 




triode options, the Model 9 also provides 
front panel access to all controls and ad- 
justments. AIra of interest is the fact 
that the bias adjustments, although ac- 
cessible from the front, are concealed he- 
hind a removable panel — thus keeping 
them out of the line of sight of the non- 
technical members of the household who 
miffht be tempted to "adjust," Also lo- 
cated on the front panel are a gain con- 
trol which is isolated by means of a 
cathode follower; a subsonic filter switch \ 

(Continued on parte 80) 




New kind of KIT j 
from H. H. Scott... 



EASY-TO-BUILD 72 WATT 
STEREO AMPLIFIER KIT 
LOOKS AND PERFORMS 
LIKE FACTORY- $14095 
BUILT UNITS! ITU 



Here's the kit that makes you a professional. 
Beautifully designed, perfectly engineered, and 
so easy to wire that you can J t go wrong. In just 
a few evenings you can build a professional 72 
watt H. H. Scott stereo amplifier , . . one so good 
it challenges factory-assembled units in both 
looks and performance. 

H. H. Scott engineers have developed exciting 
new techniques to ease kit^building problems. 
The Kit-Pak container unfolds to a self- 
contained worktable. All wires are pre-cut and 
pre-strippecL Parts are mounted on special 
cards in the order you use them. All mechanical 
parts are pre-riveted to the chassis. 

Build a new H. H. Scott LK-72 for yourself. 
You'll have- an amplifier that meets rugged 
IHFM specifications . . . one that delivers suffi- 
cient power to drive any speaker system , . . one 
that's professional in every sense of the word. 

TECHNICAL SPECIFICATIONS: Full Power Output: 72 watts, 
36 watts per channel • IHFM Power Band: extends down to 20cps 
- Total Harmonic Distortion: (tkc) under 0A% of full power - Am- 
plifier Hum Level: better than 70db below fulJ power output - Tubes: 
4 - 7591 output lubes, 2 - 7199, 4 - 12AX7, 1 - 5AR4 * Weight of 
Output Transformers: 12 pounds - Amplifier fully stable under all 
load* Including capacllive • Dimensions In accessory case: 15V£ w f 
h> 13K d. Size and styling matches H. H. Scott tuners. 




IMPORTANT FEATURES DF THE NEW H. H. SCOTT 
LK-72 COMPLETE AMPLIFIER 1. Unique Kit-Pak 
container opens to a convenient worktable, Folds up 
at night like a suitcase. 2. Part Charts - Alf parts 
mounted in order of Installation. No sifting through 
loose parts. 3. All wires pre-cut. pre-stripped to cut 
assembly time. 4. Mechanical parts all pre-mounled. 
Tube sockets and terminal strips riveted to chassis. 
5. Easy-to-follow full color instruction book 6. Special' 
features Include: Center Channel Level control; 
Scratch Filter; Tape Recorder Monitor; Separate 
Bass and Treble on each channel; DC operated 
heaters for lowest hum, 

•Slightly higher west of the Roekim, 



H.H. SCOTT 



n. H. SCOTT INC., DEPT. a-12 

111 P0WOERMIU ROAD • MAYNARD, MASS. 

Rush me complete details on your new LK-72 Com- 
plete Amplifier Kit, LT-10 FM Tuner Kit, and 
Custom Stereo Components for 1961. 

Name * *< 

Address } 

City State 

Export; Telesco International Corp. 
36 W. 40th SI., N. Y, C. 
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take 



the controls 
see why everythin 

a tape recorder should do. 



the new 



i in: it 

Stereo Record III 

does best! 



From the moment you hear its incomparable high fidelity performance — from the 
instant you realize the wide range of capabilities the versatile controls put at your 
command — you know that the Uher Stereo Record III is an exciting new experience 
in stereo tape recording. 

Here's what the Stereo Record III does . > . and why it does it best! 
High Fidelity Performance, Unsurpassed — Broad 40 to 20,000 cps frequency re- 
sponse; negligible wow and flutter 0.1% ; high -55 db signal-to-noise ratio and con- 
stant speed hysteresis-synchronous motor assure the highest possible performance 
standards. 

Versatility, Unlimited— Sound-on-sound! Play back on one track, record on the other 
— simultaneously. It plays either 2 or 4-track pre-recorded tape, 4-tracks of Vi mil 
tape, on a 7-inch reel, played at VA ips provide more than 17 hours of play. The 
optional akustomat automatically operates the tape transport only when voice or 
program material reaches the microphone. The Stereo Record III is adaptable for 
synchro nizing- automatic slide projectors. 

Flexibility, Unequalled — Fool-proof and jam-proof controls provide individual 
adjustments of each channel: volume, tone, fade-in and fade-out, channel and 
speaker selection. Fingertip control of pause, stop, rewind, fast rewind, forward, fast 
forward, speed selections of IV2 , VA , or V/h ips, and a recording safety lock. Has an 
accurate digital cueing meter. 

Monitoring facilities, plus dual recording level indicators, simplify making stereo or 
mono recordings. High and low impedance inputs accommodate any type of program 
source. Outputs for external speakers and for direct connection to external high 
fidelity amplifiers are provided. Truly portable — weighs only 33 pounds. Complete 
with 2 Dynamic High Impedance Microphones* Amplifiers, Speakers and Carrying 
Case. $399.50 

FAMOUS UHER UNIVERSAL — High fidelity perform- 
ance — a most remarkable dictating/playback instru- 
ment — 3 speeds from 15/16 ips— voice activated — 
automatic continuous playback. With Remote Control 
Microphone, Carrying Case, Reel, Dust Cover. 

$299.95 plus Le.L 

Your dealer invites you to take the controls of the exciting Uher Stereo Record III, 

For farther details write: Dept. A-l 2, WARREN J. WEISS ASSOCIATES 
Sole U. S. Agents. 346 West 44th Street New York 36, New York 




MEW LITERATURE 

• H. H. Scott, Ino. Dept. P, 111 Powder- 
mill Road> Maynard. Mass. offers a nexv 
''Guide to Custom Stereo." Utilizing &fi 
Interesting tor mat, this booklet is a guide 
to stereo, decorating idea- book, and a 
catalog, all in ono. The guide includes 
dozens of interesting room arrangements, 
along with useful decorating tips. There 
is an article telling how to select stereo 
coinponcnts> and what they are. There is 
a section on kit building and another on 
technical information. Information is 
given on how to read technical specifica- 
tions. The booklet Is printed on large 
pages and copies are free by writing to 
the company. M-ll 

• Amp liner Corporation of America, 39S 

Broadway, New York City, N. Y, has Just 
released descriptive literature about a 
new series of ultra-compact (ape-car- 
tridge recorders. Complete specifications 
and price are given for 20 different models 
designed for industrial and home use 
Models are available with monophobia or 
s l or eo p hon i c recor d and play facilities 
utilizing 1. 2, 3, or A tracks on standard 
\£ -inch magnetic tape. Special uses and 
technical applications are suggested. Lit- 
erature is available free. M-12 

• Harvey Radio Company, 10 3 w. 4 3rd 

St., New York 36, N. Y. announces the 
publication of Its 19C1 eatalog. The 341- 
page catalog is the largest in the 11-year 
series of books. Included are complete 
product and price information on a wide 
range of electronic parts and equipment 
There are comprehensive listings of prod- 
ucts for Industrial use as well as for pro- 
fessional audio applications. The book fea- 
tures an industrial tube cross reference 
as well as a guide to military standards, 
ihe contents are completely indexed by 
product and manufacturer. Copies are 
available at the address given above for 
Industrial buyers, audio engineers, and 
other interested individuals. M-13 

• Allied Radio Corporation, 100 N. West- 
ern Ave., Chicago 80, Illinois, announces 
the release of its Stereo Record and Tape 
Catalog Ko. 104. Included in this catalog 
are detailed listings of over 1000 of the 
latest stereo records as well as 400 2- 
and 4 -track stereo tapes. Organized Into 
three sections (records, 2-track tap<*s, and 
1-track tapes), and subdivided into cate- 
gories of music, the catalog lists classical 
records and tapes alphabetically by com- 
poser. Popular, jazz, and other type sof 
rmisic are listed by performing artist. 
Most ot the major labels are listed, in- 
cluding RCA Victor, London. Deeca, Mer- 
cury, Everest, Columbia. Audio Pidelitv 
Bel Canto, etc. For free copy write to 
company. M-14 

• Vega Electronics Corporation, 107S1 N 
Highway 0, Cupertino, California has 
made available Its first product literature 
a 6-page color brochure describing the 
Voga-llike wireless microphone system 
The brochure also carries specifications of 
the complete line of Vega-Mike acces- 
sories, and illustrates a number of sug- 
gested applications for the system. Areas 
of applications are radio and TV broad- 
casting, schools, meetings, and places of 
worship. The brochure is available free 
direct from the manufacturer. M-15 

• Bell Sound Division. Thompson Ramo 
Wooldridgo Inc., 555 Marion Road, Co- 
lumbus 7, Ohio Is the publisher of a new 
booklet entitled "All About Stereo." Ans- 
wering anestions such as '"What do 1 
need?", "Where can I put it?", and "How 
much will it cost?" this 32-page book was 
written by .lohn Co-ily, music authority 
and Music Editor cf Atlantic Monthly. 
The book describes the ad van tages 0 f 
stereo components ^nd tells the reader 
how to *ro about planning for a stereo 
system In his home. The book was written 
In a style understandable by the nontech- 
nical reader. The book is offered for 25 
cents to anyone who writes to the com- 
pany. In addition Bell dealers will have 
copies available. 
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SOUND SYSTEM 



(from page 42) 

amplifier tubes also increases the low- 
frequency stability of the amplifier. In- 
dividual bias adjustments are provided 
so that the output tubes may be bal- 
anced. The fact that almost all of the 
nonlinear distortion in a power amplifier 
eoines from the driver tubes and the out- 
put tubes combined makes the inner 
feedback loop very effective in providing 
distortion reduction. The over-all loop 
corrects for the residual distortion which 
is not very hi^b. These four amplifiers 
will provide 50 watts each at less than 
0.5 percent total harmonic distortion. 
The hum level is less than the tube noise 
and essentially not measurable. Figure 
IB shows the power supply for the am- 
plifier. Each amplifier has its own power 
supply and may be operated indepen- 
dently The power supply is simple and 
very conservatively designed. Plate 
power is not turned on until the tubes 
have warmed up and the bias supply has 
come up to full voltage. This is aeeom- 
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Fig. 14. Schematic diagram of control for 
regulating fine voltage. 

plished hy means of the relays shown. 
The 6X4 is operated with 5 volts on the 
heater so that sufficient time delay is 
provided. This low heater voltage is not 
detrimental to the tube because the cur- 
rent drawn from the bias supply is not 
very large. The bias supply is regulated. 

line Control 

A line control is provided for the en- 
tire electronic part of the system, The 
voltage can be adjusted over a small 
range around the nominal line voltage. 
The main purpose of the control i3 to 
insure proper operation of the tape re- 
corders since they are not electronically 
regulated. The line control schematic is 
shown in Fig* 14. This schematic is self 
explanatory. M 
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SAVINGS 



factory wired I you wire— 
$129.95 I YOU SAVE 
$50.00* 



THAT QE 
HIGH FIDELITY KITS 
OUTSELL 
FACTORY-WIRED 
COMPONENTS 



# MODEL SA-40 
40 • watt stereo preamp* amplifier in 
kit form. Harmonic distortion, less 
than 0.5% 14 controls. Hum and 
noise inaudible. 

MODEL SA-40— Kit 5 79.95 

MODEL SA-40W— Wired ,„ .$159.95 



MODEL ST-45 

AM-FM SIMULCAST stereo tuner In 
kit form. Sensitivity — 2 /iV for 30 
db quieting. MPX facilities. 

MODEL ST-45 -Kit $84.95 

MODEL ST-45 PA - Semi-Kit, with 
AM and FM tuner sections wired, 
prealigned and calibrated. ,$99.95 
MODEL $T-45w~Wired ( aligned, cal- 
ibrated, ready to operate. $134.95 



MODEL ST 35 
FM TUNER KIT. Sensitivity, 2 ^ 
for 30 db quieting, Easily adapted 
for MPX and stereo. 

MODEL ST-35-Kit $59.95 

MODEL ST-35PA - Semi-Kit, tuner 
section wired, prealigned. , $69*95 
MODEL ST*35W-Wlred. aligned, cal- 
ibrated, ready lo operate . .$B9.95 



MODEL L-2 

2-WAY, SPEAKER-SYSTEM SEMI- 
KIT. 10" Jensen woofer and horn- 
type tweeter. Response. 45 cps to 
15 Kc. 23Y2" W x 13" D x 12" H. 
MO0EL L-2U-unfinished birch 

$59,95 

MODEL L-2F-walnut, furnEture*fin- 
ished $69.95 



MODEL L-1 

ULTRA-COMPACT SPEAKER SYSTEM 
SEtfl'KlT. Excellent sound in mini* 
mum space. Response. SO to 14,000 
cps. \bW W x 9Y4" 0 x 8W H. 
MODEL L-1U- sanded (unfinished) 
walnut $24.95 
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HAROLD LAWRENCE" 
Play, Doctor, Play 



"If I hear that tunc once again, I'll go 
out of my mind!" This familiar try could 
have been uttered by leather trying to read 
his news pup or while Junior is playing his 
favorite hit record in the next room for 
the ninth time: by the passenger waiting 
between Hights in the airline terminal, 
listening to a ticket attendant whittling 
the lO'-bar theme of a filter cigarette com- 
mercial at regular intervals; or by the man 
hearing his neighbours child practicing 
Mm&tUk T uric ink March and committing 
the same errors with every repeat. 

Played at the right time, in the right 
place ; oil$3 to the right person , all but the 
most abrasive musical piece can produce 
an entirely different reaction, as when the 
eighteen th-eentury male soprano, Fnrinelli, 
cured, "mad" King Philip V of Spain with 
a song, The curative effects of music were 
already recognized in ancient times. Plato 
and Aristotle praised its health -giving 
qualities; Greeks employed music to calm 
psychotic patients; and, as far back as 
1500 E.C.j Egyptians prescribed certain 
melodies to induce fertility in women. The 
relief and cure of sciatica, gout, and 
hemorrhage were also recorded. Probably 
the most famous incident of music therapy 
may be found in the Bible : "And it came 
to pass, when the evil spirit from God was 
upon nl, that David took a harp, and 
played with his hand ; so Saul was refreshed 
and was well, and the evil spirit departed 
from him." 

Contemporary interest in mental and 
physical therapy through music dates back 
to the turn of the century when physiolo- 
gists gathered data on the physical effects 
of music. Guiband in 1SDS observed how 
scales, melodies, and musical phrases af- 
fected breathing and Mood circulation. 
Using a plethysmography an instrument de- 
signed to record pulse- volume and vaso* 
yousL riot ion, tile Frenchman discovered thai 
subjects reacted differently to the same 
test pieces — an easily predictable fact. To 
1 a well-rounded musician or concert goer, 
dissonances in themselves were not upset- 
ting, but they produced a clear reaction in 
less musical subjects. Guiband also found 
I that there was a correlation between scales 
and physiological activity : breathing and 
pulse-volume increased when minor scales 
were played, but returned to normal at the 
sound of major scales. Agitated pieces in 
fast tempi resulted in quickened pulse and 
breathing, as was to be expected. 

In 1929, Dr. Vincent and Dr. Thompson 
pursued Gui baud's line about physiology 
and musical knowledge. They divided their 
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subjects into three rough categories: i 
musical, 2) moderately musical, and 3) un- 
musical. Sheer volume of sound, they 
learned, wrought no changes in Group 1> 
but had a decided effect on the others. On 
the other hand, Group 1 followed the course, 
of a melodic line, reacting definitely to un- 
derlying harmonic changes and to the rise 
ami fall the phrase, while the others re- 
mained relatively unaffected. The use of 
vocal music was judged less than satisfac- 
tory since the subject might be stimulated 
by the words rather than by the music 
alone. All scientists agreed that those who 
are indifferent to music fail to react with 
sufficient intensity to make their tests 
worth while. The "Memoirs of Hector Ber- 
li.033 indicate that the French composer 
would have been a fascinating subject for 
the physiolgists : 'Music causes a strange 
commotion of my circulation; my heart 
beats violently; tears; usually announce the 
end of the paroxysm and are sometimes 
followed by muscular trembling, shaking 
of the limbs, swelling of the feet and 
hands ... I see no more; I scarcely hear: 
giddiness and almost fainting follow,'' 

While the tests of Guiband and Otlnrrs 
arc instructive to physiologists and doc- 
tors, it is doubtful that they impart any- 
thing new to the professional musician or 
to the musically sensitive layman, t,o whom 
the effects of pitch, harmony, rhythm, mel- 
ody, volume of sound, and instrumentation 
are well known. In fact, the language of 
composers and performing musicians in- 
cludes expressions which are close, if not 
identical to those found in the laboratory 
reports. In his book, ''Harmonic Practice," 
the American composer, ftoger Sessions, 
wrote- : 'The principle of tension ami re- 
laxation is perhaps the most important 
single principle of musical rhythm, and its 
bearing on all questions of musical expres- 
sion and interpretation cannot be over- esti- 
mated. 11 This is the principle that is so 
relentlessly used by composers of TV cmn- 
mercials. The next time you are caught 
watching a commercial, pay particular at- 
tention to the music accompanying the pic- 
ture of Brand X; it will probably be in a 
minor key, contain clashing discords, and 
move along cither at a snail's pace or in 
hysterical fashion. But, at the appearance 
of the sponsor's own product, note how the 
harmonics clear up, the key changes to 
major, and the tempo becomes relaxed and 
regular. Perhaps the best example of 
music translated into physical energy {$ 
to be observed on the ballet stage. 

The physiologists nevertheless focused 
attention on the interrelationship of music 
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:\iw[ uteitieirte and may have helped Lo bring 
:i bout- ihe extraordinary growth of mnsie 
therapy during the past decade. Music, to- 
day has found it* way into clinics, dental 
oflicCH, convalescent homes, hospital wards, 
and even the operating voom. It performs 
the role of' an anodyne, a speech corrective, 
a shock remedy, and a sedative. 

Many dentists now provide their patients 
with high-fidelity earphones with which to 1 
listen to stereo recordings while their teeth 
are being drilled. An Atlanta dentist re- I 
ccnMy estimated that, since he installed a 
music system into his offiec, he noted a 
F\£ty per cent drop in the use of anesthetics. 
A surgeon from the same city brought a 
tape recorder into the operating room. 
"About, half my patients have plastic sur- | 
gery under local anesthesia/' lie said Lo 
Kathevine Barnwell of the Atlanta Joxo nal I 
and Constitution •Magazine, "For them the 
music is very calming. A patient is more 
relaxed when he's listening to soft mood 
music. If we begin to play something loud 
and bouncy, the patients begin to get tense 
and jittery. . . . The operating team as well 
:is the patients enjoy music during surgery. 
Sometimes doctors in the next operating 
room ask me to turn up the volume so that ! 
they can hear it, too!" Three of the num- 
\ >o rs 01 1 the s u rge on s* " Hi t P a r a d e" a re 
Brahms' Lullaby, Mendelssohn's On Wings 
of Sony, and the second movement ("By 
the Brook") of Beethoven's Pant-oral Sym- 
phony. Miss Burn well reports that about 
1.00 physicians and dentists in the Atlanta 
area have piped-in music in their offices* 
:tnd one hospital (Grady Hospital) funnels 
music to all parts of the building. 

The sedative aspects of music are 
dwarfed in importance, however, by its 
healing qualities. In the treatment of psy- 
chological disturbances, for example, music 
has become a vital adjunct to medicine. 
Proof of its beneficial effect is the fact that 
it has often replaced sedatives, ;is Bnrris- 
Meyer and Cardinell noted in a scries of 
tests (ihey conducted in Jl)4(i. Isolating two 
wards of psychoneurotic patients, they in- 
troduced music into one Only, In both 
wards, sleeping drugs had been given to 
the patients every night. After a short 
period of time, the amount of sedatives 
used in the "music ward" decreased, while 
remain iug constant in the other. Further- 
move, psychiatrists have now recognized 
the fact that music enu become a positive 
force in re-establishing a patient's rapport 
with society. A California music therapist, 
Margaret Tilly, described music as a lan- 
guage w hi eh can be understood by patients 
on the level of the unconscious. To psy- 
chotics, whose lives take place in a world 
of unreality, this is often the only method 
of approach. Unlike words, the language of 
music is not subject to the kind of am- 
biguity that can, at any point, upset the 
most carefully constructed relationship be- 
tween physician and patient. 

Koto to music therapists — it would be 
most ertlighteuig to compare the effects on 
mental patients of live vs. recorded music. 
Would the former have a greater impact 
on the subject, or would the addition of a 
performing musician be a disturbing ele- 
ment ? J£ 
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...first truly reliable method 
for checking stylus wear! 






SYL-A-SCOPE 



...in most record players no need to remove the stylus from 
the cartridge or the cartridge from the arm... ONLY $6.75 list 

In secondsj the Robins SYL-A-SCOPE provides a magnified, illuminated image 
showing the detailed contour of your stylus . . . and, in most record changers and 
turntables you don't have to remove the stylus from the cartridge, or the car- 
tridge from the am. This precision instrument, based on the same principle as 
optical equipment used by industry for small parts quality control, is now avail- 
able to every record collector — high fidelity enthusiast — to anyone who wants to 
protect their treasured records and retain the high standard of performance of 
their hi-fi system. The cost of this protection is about equal to a stereo record 
^alburn — only $6.75! 

Here's how simply it works. Place the tone arm on the rest bar with the stylus in 
the aperture provided, switch the SYL-A-SCOPE on and, instantly there's a 
clear, magnified picture of the stylus on the illuminated screen for easy, rapid 
examination. Detecting flaws and 'wear' is as easy as checking a test pattern on 
a TV screen. 

TWO MODELS — THE ULTIMATE IN DETECTING STYLUS WEAR 

Model SG-33 the "AudiophNe" — Portable, battery-operated unit provides a clear* sharp 
image on its large illuminated screen. It's a must for every audiophile, record collector 

Slid phono owner. List (less batteries) $6.75 

Model SG-66, the "Professional"— Compact unit 
w ith line cord operates on HO volts AC. Provides 
a clear sharp image on its large illuminated 
screen. A precision optical tool ideal for use in 
recording studios, broadcast stations, by advanced 
audiophiles and at the bench for service- techni- 
cians. Can also be used for small part inspection 
in industry. List $19.95 

See the New Robins Syl-A Scope at hi-fi dealers today. Write 
for new 1961 catalog of record and tape care accessories. 



ROBINS INDUSTRIES 

36-27 Prince St., Flushing 54. New York 

Export: Teiesco Int'l, New York 16, N. Y. 
Canada: E, S. Gould Sales, Montreal 1, duebec 
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JAZZ 

(from page 71) 

from among the numerous offers coming her 
wny. 

The medium of stereo is also an aid in the 
fashioning of a program that would overrun 
the df men si on s of an ord ina r y nigh t club 
floor. Her native Xosa tongue is heard on a 
humorous tale of a warrior's defeat, wedding 
and love songs. Some dialect peculiarities are 
carried over into English, Adding to the quaint 
appeal of House 0/ The Mining Sun, a calypso 
about a naughty flea* and a satiric commen- 
tary of Austrian origin called One More Dance. 
Perry Lopez accompanies on guitav> and the 
Chad Mitchell trio take? part in a Zulu song 
about a Hon hunt. Unmatched anywhere Is the 
sensitive artistry of her voice when unfolding 
a lullnhy, and few will forget having experi- 
enced it. 

Jimmie Driftwood; Tall Tales In Song 

RCA Victor LSP2228 
The Kingston Trio: The Last Month Of The 
Year Capitol ST1446 

Folksongs that reflect Yuletide sentiments 
or tell of legendary figures are adapted and 
restored on these enjoyable albums. Jimmie 
Driftwood, a wholly authentic singer and com- 
poser, dips into bis songbag for stories of 
fabled characters less widely heralded than 
Paul Bud van, Johnny Applesecd, or John 
He n ry . Play i ng h i s o w n a eeom p .1 u i m cut on 
the picking bow, guitar or banjo, the bard of 
the Ozarks creates Big River Man a composite 
portrait of Mississippi River steam bont cap- 
tains, Ban jer P ick i n 1 Ma n , whose mu s t c 
b rough t the a ngel 3 down from hen veil, and 
if ig John Davvy, a jumper of mountains whose 
dancing feet made thousands of lnke*. Not 
all his heroes are human and the capture of 
the world's largest fish is related on St, Brcn- 
dun*s Jsl& while the deeds of a horse named 
i Old Teddy are told on Battle 0/ San Juan 
Hill, and Tcmiessftc Stud's sou is celebrated 
on Big Har&e. But Driftwood, even after con- 
sulting Alan Lomax, has yet to decide upon 
the real meaning of He Had A Lotto Chain 
On. listen and learn why LomaN calls it one 
I of the greatest songs he ever heftrd. 
I The youths of the Kingston Trio are rela- 
tively restrained when it comes to Christmas 
and carol sweetly on Bye Bye Thou Little 
Tiny Child, All Through The Night, and 
Goorftiinghl My Bahy. Once the presents are 
unwrapped, however, a bouzouki discovered 
under the tree is tried out Immediately on 
the lusty Sommerset Gloucestershire Wassail. 
Other gifts received include The Weavers own 
arrangement of We Wish Yon A Merry Christ - 
max, while the title tune was sent along by 
Ainu Loiiinx. 

Peggy Lee: Christmas Carousel 

Capitol ST1423 
Nat King Cole: Trie Magic Of Christmas 

Capitol SW1444 

Two of the brightest stars in the Capitol 
firmament are singled out to light up the tree 
at Christmas. Peggy Lcc odds five new songi] 
of her own to the decorations> assisted by the 
f os five voices of a children's choir. Other re- 
cent efforts at swelling the list Of holiday 
music are Jule Styne's Christmas Walts, Mel 
To r j n e's Ch ris tmas Song, a nd Al f red Bu r t' s 
Sfar Carol. All the new songs and youthful 
voices make it seem centuries ago that Irving 
lie r I i n wrote the con chid i ng W h it e Chris t- 
was. The plump and joyful fellow loading 
lively strings and woodwinds; from behind a 
white beard is Billy May. 

Nat Cole treats time-tested hymns and car- 
ols with due rexpect and reverence, program- 
ming such old favorites as I Saw Three Ships, 
A tea y In A Man gcr, und Th e F ir&i Noe L 
Everyone who enjoyed his LP of spirituals 
will find equal rewards on this companion vol- 
u me. V a vt on s sn pp 0 r 1 1 n g gron p s incl ude a 
forty-piece orchestra, a complement of twenty- 
seven strings, and a large choir. Not all is 
pomp and circumstance, however, as separate 
male and female choruses are heard a capella. 
Directed by Italph Cam .jehad, the whole as- 
semblage provides a glorious stereo panorama, 
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MONO 

Pee Wee Russell: Swmgin 1 With Pee Wee 
Presrige/Swingville 200S 

Listening to Pee Wee Russell Is like w<it th- 
ing ft World Series. The clarinetist mixes 
curves with fnst balls In bewildering nrrny, 
ulways wipeg the Slate eienn so each tune be- 
comes a new experience, and is nnt to make 
tbe unexpected hnppeu at any moment. At 
the age of fifty-five, he hears the smiie craggy 
physiognomy as Casey Stengel and is cqunlly 
voluble. He is as unique a figure in jazz as 
Casey Is in baseball. Let's hope his contract 
is good for another fifteen years. 

All that he asks of life is adequate sole 
space and no one on the base path to Inter- 
fere with his progress. As there are no weighty 
ensembles to carry this time, he picks his own 
pace and varies it at will. The only other 
front runner Is Buck Clayton, who deserves 
equal billing except that he made the line-up 
on waivers from Columbia. After his chorea 
on Wrap Your Troubles in Dreams, and What 
Can I Say Dear, Clayton finds time to remove 
mute from trumpet and wave Ills partner on. 
They make a formidable team on two original 
blues brought in by Russell. 

Tommy Flanagan, a comparative rookie in 
theso surroundings turns oat to be the year's 
most promising pianist, following in Fats 
Waller's footsteps on L#tu*6 Back In Toicn. 
R ussel 1 Is espe c i al ! y relaxed and Iy ri en 1 on 
The Very Thought Of You, and / Would Do 
Moat Anything For You. Wendell Marshall, 
bass, and drummer Osie Johnson complete the 
quintet. 

Horace Silver; Horace-Scope 

Blue Note 4042 
Horace Silver: Silver's Blue 

Epic LAI 6005 

At least one original Horace Silver com- 
position on each Of his recent albums has rnp- 
idly become a jai'/> standard to be adopted and 
played regularly by other groups. This is bet- 
ter than par for The course, and he frequently 
improves upon his score. Two new works in 
the present collection seem destined to sur- 
vive the snows of winter, One is Me And My 
Baby, a happy, pulsating blues that swings 
at medium tempo. Characteristic of the pian- 
ist's best work, it calls out for the attentions 
of a lyricist. The other is a tricky Latin tune 
w 1 1 h p vv&'a li n g elm ng ea and a m ambo beat 
called WJiere You At? The balance of the 
quintet asked Silver the question often during 
rehearsals. Once George Shearing hears it, he 
should put conga drummer Armando Peraz'/a 
to work on the complex rhythms and make 
It into a real showpiece. WhHe still in high 
school, Silver wrote Yeah, and the title tune, 
recorded both with a trio on his first album, 
and now gives them full-dress treatment. An- 
other revival is Nica*s Dream, while tenor- 
saxist Junior Cook walKs unhurriedly through 
SlroUin', Blue Mitchell, trumpet, helps out on 
Don Newey's Without You. Gene Taylor plays 
bass, and a new drummer is introduced in Roy 
Brooks. 

Now that Silver limits himself to two al- 
bums a year, Kpic is reissuing one of his first 
quintet dates* hold about four years ugo. Jjis 
teammates at the time were Donald Byrd. 
HonJc Mobley, Doug Watklns, und Art Taylor, 
Silver also no longer records popular tunes 
(unless they are done secretly and salted away 
for the future) » hut the older LL J lists I'll 
Know, Night II an A Thousand Eye^t and How 
Long Hat This Ileen Going On* 

Claude Hopkins: Yes Indeed! 

Presfige/Swingville 2009 

in the days when movie palaces could sup- 
port stage shows and big swing bands were in 
demand to head the bill, Claude Hopkins sat 
in the spotlight and tossed off tuneful piano 
choruses that were assured crowd p leasers. He 
organized his first band in 1027 and was a 
successful leader until a decade ago. The same 
showy style way featured on lnout of his early 
recordings and his full powers as a jazz pian- 
ist were rarely disclosed. Working of late with 
various small units at the Metropole and other 
spots in the New York area > he was by- passed 
by record companies until this LP placed him 
at the helm once again. 




All Tandberg units feature 1 % IPS . , . "The professional's speed of the future/ 1 

landbetg Series §Hil Stereo Tape Deck 



The breathtaking performance 
and brilliant versatility of this 
remarkable instrument can be 
matched only by pride of own- 
ership. From every aspect . ■ . de- 
sign, engineering and styling. - . 

• 3 separate heads for record, playback, 
draso. (.00052" recording head gap; 
,00012" playback head gap.) 

• Self-demagneihcmg circuit; Pabst Hy- 
steresis motor 

• 4 traclc stereo or monaural record; 
built-in remote control. 

• Sound-on-Sound simultaneous record 
and playback. 



it is the stereo tape deck de- 
manded by tbe critical user for 
incorporation into existing Hi-Fi 
systems. Review the major fea- 
tures- Hear, see, try it. The re- 
sults will be more than convinc- 
ing. 

• Direct monitor from signal source or 
active recording. 

• High and low level Input; wide range 
of frequency response. 

• Silent pause, start-stop, control; pujh 
button operation. 

• Digital counter; dual pulsating record- 
ing level indicator. 



tmiberg 



Remote control switch available, 

OF AMERICA. INC., 8 THIRD AVENUE. PELHAM. NEW YORK 
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H Here's gnat news 



Tfie Sensational Bozak 
B-800 FULL-RANGE SPEAKER 

(PATENT PENDING) 

is yours for on/y*45.00l* 

An 8-inch speaker of unique design, the B-800 provides unbelievably 
fine music and voice reproduction over a frequency range of 50 to 
15000 cycles! Its clean bass, detailed midrange, and smooth highs 
combine co give excep clonal transient response and remarkably satis- 
fying tone. It works beautifully from a small, infinite-baffle bookshelf 
enclosure, or can be mounted flush in an ordinary interior wall 

You'Jl be proud to own the B-800! Now, at last, you can extend your 
music system to other parts of your home — bring Bozak musical 
sound co den, playroom, kitchen, bedrooms- — ac a rrnly moder- 
ate cose! 

and, 

THE BOZAK B-801 
SPEAKER SYSTEM 

a B-800 Full-Range Speaker 
Mounted in a Handsome, 
Well-Built Enclosure 
is only *89.SOI* 

Your chance to own a Bozak Speaker System! Thousands who heard 
this instrument ar the New York and other High Fidelity Shows 
were delighted with its musical quality and amazed ar its price! 
You'll agree rhat it's rhe biggest bargain ever in really fine sound! 

Consistent with the Bozak principle of pro- 
viding for systematic growth, your B-801 can 
achieve a broader dispersion of highs through 
the addition of a Bozak B-200X Dual 
Tweeter. An opening is provided for verti- 
cal or horizontal mounting of the B-2G0X, 
as shown in the adjacent photo of the enclo- 
sure with grille dorh removed. 

Hear this great 
new speaker soon at a 
Bozak Franchised Dealer! 

'SLIGHTLY HIGHER [N SOUTH AND WEST. 






I 



THE VERY 



EST IN MUSIC 



A ijumiel sen my is used to introduce Hop- 
kins to a now audience, allowing complete jus- 
tice to be done to his fine tnlciU^ as on ac 
companist nnd ensemble pianist for the first 
lime on records. He lends a comforting voice 
to the lament of Buddy Tate's tenor sa* on 
Empty Lied Blues, and gives firm support to 
Eminett Berry's trumpeted shout on Ye&> In- 
dued! The jubilant gospel spirit of the time 
tested Sy Oliver tune should be enough to 
convince anyone that the newest thing about 
current soul music is the publicist's copy. 

bis rone rs who remember the Hopkins of old 
will find his knack for drawing out the host in 
a melody in unimpaired. Due to the ample solo 
space allotted, ho no longer feels obliged to 
cram oil bis ideas into one or two choruses 
and relaxes thoroughly on Willow Weep For 
Me, and Haming Glory. Once a clever stylist 
at best, Hopkins emerges here as a seasoned 
veteran in his prime ond contributes the crisp 
original, Is It So? Wendell Marshall, bays, and 
drummer Osic Johnson show that they have 
ab so rbed ( both In t heo ry a nd prac (ice, 1 1 1 e 
axioms of ]£Hi niton's It Don I Menu A Thhuj. 

Gerry Mulligan; The Genius Of Gerry 
Mulligan Pacific Jazz PJ8 

Now that Gerry Mulligan is touring with a 
concert band* the time is right to trace the 
vecordod history of various quartets which the 
eminent baritone saxisr headed during the last 
eight years. 101 even numbers not available on 
LP are taken from the vaults and pi need in 
sequence to mark the high points of Ills career 
it) this ready package, Many first see the light 
of day, avid the leader also is heard vocalising 
a ctiptilhi as part of a trio behind Chet Rak- 
er's trumpet, or rts a blues pianist at Boston's 
S t or y vi lie in 1 9 D 5 < The c o n cl ud i n g e p i so de 
finds Annie Ross declaring The Lady'x In Leva 
With Yott. The quartet's first date resulted in 
Get llappUy and pays tribute to the engineer- 
ing abilities of Richard Rock, who recorded 
the group at Phil Turetsky's bungalow with 
;in Ampcx and one IiOA 41-li microphone. 
Along whh Hemic 1 * Tuue, from it u other i&52 
session at the snme location, it remains nn 
table today for good balance, while the sound 
Is benefited further by improved maBterinji; 
techniques, 

Coleman Hawkins AM Stars, featuring 
Joe Thomas & Vic Dickenson 

Prestige/Swingville 2005 

Although Coleman Hawkins wields his tenor 
sax with accustomed aplomb on ballads, blues, 
and swingers to head the sextet, much of the 
interest ou this date centers on two lesser 
luminaries. One is battle-scarred Joe Thomas, 
veteran of many a trumpet war since working 
with Cecil ftoott in 1028, whose representation 
on LP is woefully thin. So much no that his 
work often sounds a trifle rusty and he never 
hit his stride during a rceent appearance on 
Atlantic. Two long bhies give him a chance to 
settle down this time and healthy samples of 
his true capabilities are heard on Jerry Valciv 
tine's Cool Blue, and the ad-lib Some Stretch- 
ing. One of the reasons why T homos seldom 
does his best work in a urudio is that few re 
cording directors take the trouble to handle 
him properly. Ia spite of his real affinity for 
a foot-dragging pace, oven in ihis ins to nee 
both blues are medium- tempo, When so few 
of today's trumpet players are able to r:op< 1 
with a genuine slow blues, Thomos might sur- 
prise the lot if let loose on a tune as tooth- 
some and chewy as Alex Hill's Song Of Tht 
Plow, a collector's item which he recorded 
twenty- five years n^o. 

The oTher matter that merits consideration 
is the inclusinn of Tommy Flanagan, who 
seeius to be Pre&tigo's choice of a pianist xn 
follow on the heels oJT liny Bryant This moans 
the young Dei roller will be thrown in with 
traditional and nin mat ream musician?; as well 
as the modri mists who are bis usual associates. 
If J lis style consequently becomes more per 
xonal and increases in scope* the process should 
be well wort)] watching. Tor a *mrtei\ he IKs 
tight in rhythmically with Wendell Marshall* 
bass, and drummer- Oslo Johnson. Hawkins 
rhapsodizes on You BI&w Out The Flame, and 
I'm Ucohminrj To See The Light. Trombonist 
Vic Dickenson growls convincingly as he 
turn noes on .Ji>h»Non : s m 01 -c It ounce 7'o The 



80 



AUDIO • DECEMBER, 1960 



RECORDS 



{from pafje 67) 

familiar voice suddenly younger, lighter, more 
nuoyant. This groat poGt-^pr>:iker is truly the 
phonograph's most distinguished ghost— to. 
his enormous vocal reputarion has come sinc<- 
his untimely death. 

F.D.R. Speaks (Authorized edition of 
Speeches, 1933-1945, ed. Henry Steele 
Conrtmager). Washington WFDR (6) 

This lias heon a long time in coming, but ii 
wus as inevitable as Collected Shakespeare, 
the linch Gesolleschiift and perhaps Twomy 
Five Years of Mult rind .Teft". The stuff. h:t* 
been lying around here and there for ages ; 
now it is brought together and published. 
Ahout time, 

I've only listened to two of these memorable 
twelve T.P sides and I run already shaken — s<i 
dramatically do those complete speeches (not 
L'xccrptn) take me back iu person to the well 
remembered and easily forgotten days. With 
(bat pioneer mike technique that he possessed 
*o compellingly, the Cimr President to reacli 
out to people person -to- person via radio's liv- 
ing room intimacy> FDR is positively uncanny 
in these full-length recitals of policy and 
presidential com men t, on so many occasions. 
This is indeed a speaking Image, ranging over 
i lie dozen years from the high-pitched First 
Tnangiirnl, on that day of pouring rain (you 
/■an still hear it splashing), through the first 
or ail the fireside chats — what an astonish- 
ingly simple ond effective new medium !■ — to 
(he low-pitched and weary Yalta report and. 
jmt mortem, the undelivered Jefferson Day 
speech of 1043, here read by FDR, Jr. 

To say that these speeches are important 
far beyond any political issue is merely to 



THE MOST 
SOUGHT-AFTER 
STEREO 
RECORDING 




WESTMINSTER 



«'tniili;rsiz^, of course, that (hey are full of 
politics. Hut, listening to this incredibly 
alive voice, you'll he struck with awe that, 
alter all, this is already history iixelf, a 
ghost sound from another age speaking words 
oi' unintended application to our distant time, 
so near and yet. already so far. 

Aside from superb mike technique and de- 
livery, I'd credit FDlt with one potent speech 
weapon we've lately abandoned- — the positive 
use of the negative. This man was always 
ready to talk about things not yet perfect. lie 
didn't 'admit 1 ' imperfection — be stated it 
right out loud, again and again. He Haunted 
U\ triumphantly. 

Von don't have to agree with what he says 
in order to aprcciate the stunning impact of 
this simple technique of argument, this means 
of communication in words and ideas. We 
could use. a lot of it today, with our eternal 
betters and bests and totally completely- new 
supersuperlative*, FDR, at least, understood 
that there can't be "more" of anything waat 
soever without "less" of something else 3 The 
way to be positive, he knew (and we don't) 
is to accentuate the negative- -positively. 

LOOKING HERE AND THERE . . . 

Carols for Christmas. Eileen Farrefl 
Orch. y Chorus Luther Henderson. 

Columbia MS 6165 stereo 

(mono: ML 5565) 
An Eileen Farrell Song Recital (Schubert, 
Brahms, Debussy, Poulenc). With G. Trov- 
illo, pf, Columbia MS 6151 stereo 

(mono: ML 5484) 
Eileen Farrell Puccini Arias. With Colum- 
bia Symphony, Rudolf. 

Columbia MS 6150 stereo 

(mono: ML 5483) 

There's one disc missing in this panoply of 
Farrell — it wasn't sent to me because it's a 
pop s re r o rd , The gen i al, p 1 u mp, r on nd - faced 



Mrs, UolKH lieagan (her married name) can 
sing any old thing, and often does; she's out 
with a. night club blues record now> to beat 
Helen Trauhcl herself. 

The Farrell personality is comfortable and 
family-style. >She's no Call as. Her gorgeous 
and opulent voice is very American in ita 
color, her diction has that serviceable quality 
that suits almost any language that happens 
along and her singing style is the Same in 
flexibility, 

The penalty for all this, ns I hear it, is a 
l;jck of real vocal character. She has one. 
decidely, and it shows tip Lest in the Puccini, 
where her big, wide-open singing is wonder- 
fully easy and fully dramatic. In the song 
recital she is. I feel, out of her best element— 
particularly in the German songs. To be sure, 
her German and her French styles are out- 
wardly authentic cuough. But hers is a big 
voice, a big frame, a too-broad personality for 
the intense and subtle intimacy of the lied, not 
to mention the French song. Good — very good, 
liut others more specialized in their approach 
can do more. 

As for the Xmas carols — pure sweet corn t 
very sweet and very corny. Harps harping, 
angels singing, the big Farrell voice as pure 
as a Unib. But, really* she's no lamb of this 
sort though she can sing rings around most 
of the other Christinas lambkins — even Bing 
Crosby, This one is for the millions, and God 
bless 'em for a merry Xmas. 

Piano Concertos— Honegger, Janacek, 
Stravinsky. Walter Klein; Pro Musica 
Orch, Vienna, Hollreiser. 

Vox STPL 510.840 stereo 

Three interesting and amusing short piano 
concertos from the mid -Twenties on this im- 
ported disc, two of them at real importance. 
All three are from that sna^y, brassy, nowc* 
thumbing time when the musical revolution 
against elegance was in full sway. All of 
them sound more wistful than shocking to us 
today — -we've come a long distance. 

Tho Ja via cek p iec e is the most sol f con - 
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NOT FOR SALE 

"The Orchestra . » . Trie Instruments" No. LS661 
The most ambitious, musically sound, entertaining and informative 
privately commissioned recording to date. It shows how each instru' 
ment (and instrumental choir) emanates from the orchestra in the 
correct spatial relation to all other instruments. Conceived and super' 
vised by Dr. Kurt List, winner of the Grand Prix du Disque, for West' 
minster. Vienna State Opera Orchestra. Includes works of Ctmarosa, 
Debussy, Dittersdorf, Handel, Haydn, Lalo, Mozart, Rachmaninoff, 
Respighi, Rimski-Korsakov, Tchaikovsky, Wagner, Weber. No one 
can buy this record— it is yours only with the purchase of the Shu re 
products listed below: 

Only Shure would commission such a technically demanding record — 
for they know full well that Shure Stereo Dynetic Phono Cartridges 
are equal to its incredible range and stereo channel separation require- 
ments. They are the lowest cost, yet most critical components in 
quality stereo. They are completely accurate and honest 
throughout the entire audible sound spectrum, 
... a gift to you when you huy the one indispen- 
sable accouterment to perfect sound re-creation 
You receive the Westminster/Shure disc at no charge with the purchase 
of a Shure Professional Cartridge (M3D $45.00*; M3D with N2ID 
stylus $47.25*\ Custom Cartridge (M7D $24.00*; M7D with N2ID 
stylus $36.75*\ Shure Integrated Tone Arm and Cartridge (M2t2, 
M2!6 $89.50*) or Professional Tone Arm 
(M232 $29.95*; M236 $31.95*). 

*Audiophile net 

Shure Brothers, Inc. 
222 Harirey Ave. r Evanston, Mb 

Offer limited. Full details at high fidelity dealers. 
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SANSUI ELECTRIC CO., LTD. 

460, Izumi-cho, Suginami-ku, Tokyo, Japan 



The First Book of its Kind-No Other Like It! 

SOUND in the THEATRE 



by Harold Burris-Meyer and Vincent Mallory 



N 



othing like SOUND in ihe THEATRE 
has ever been published. It is the first 
book to set forth in authoritative detail what 
you can do with sound by electronic control, 
and how to do it whenever the source (singer, 
musician, speaker, etc.) and the audience are 
present together The book develops the re- 
quirements for electronic sound control from 
the necessities of the performance, the char- 
acteristics of the audience (hearing and psy- 
ch oacoustics), and the way sound is modified 
by environment, hall, and scenery. Sound 
sources are considered for their susceptibility 

\of control and need for it, and the many tech- 
niques for applying electronic sound control 
are described and illustrated in thirty-two spe- 
^^ific problems. From these problems are de 
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rived systems and equipment specifications. 
Complete procedures arc given for: Planning, 
assembling* and testing sound control installa- 
tions-Articulating sound control with other 
elements of production— Rehearsals and per- 
formances— Operation and maintenance* of 
sound conirol equipment. 

THE AUTHORS 

During the past thirty years, the authors have developed 
the techniques of sound control in opera, open-air amphi- 
theatres, theatres on Broadway, theatres on-the-road 2nd 
off-Broadway, in concert halls and night clubs* in Holly- 
wood and In the laboratory. Some of their techniques are 
used in broadcast and recording as well as in perform- 
ances where an audience is present. From their laboratory 
have come notably successful applications of sound con* 
trol to psychological warfare and psychological screening. 



tAsn enclosing my rcmiiiancc for 110.00 
Send my copy of 

SOUND in the THEATRE postpaid. 

(No C.O.D., all books sent postpaid in XLS.A 
and possessions* Cansda, and Mexico 
Add frOc for Foreign orders.) 




An mtjluaafe reftrercce — in m 
S p trn 53& le iniiz for any-one 
working in Ihe lhtalrt-a com- 
ptele technologic-si (Jvesavrus for 
the engine er. irthiltcL tff sprier, 
technician, student, and teacher 
concerned with Erie reinforcement 
nl sound arid speech. 



Est 



Zone . 



. Slate . 




aclonsly revolutionary and nlso the emptiest, 
A large amount of brassy* twangy, blntty noise 
covers up a very slim budget of Ideas. How- 
ever, it doesn't last long, which is a proper 
saving grace. IToncgger's more docile^ mor£ 
humorous little piece is another story alto- 
gether. It's really a chnrming work, serious 
and yet full of twinkling and gentle humor 
under the blata and wooos and the gentle 
touches of jnzz. It could become nnybody's 
favorite party piece. 

Stravinsky, as befits Ms high status, takes 
up all of one side here. His concerto is also of 
the blatty* bumpy sort but this was a very 
serious experiment, even a bit ponderous in 
its consciously dissonant revival of. the spirit 
of Bach, It's a very good piece but not exactly 
a grateful one in the listening, Few really 
important Innovation works are, and this was 
the beginning of much of later significance 
in the musical world. 

Vox's Viennese recovding. out of France* Ik 
beau t i fully t a ken d o wn a ud imag ina tiv el y 
played throughout. The sound is big, live, 
massive, the piano realistic. Mr. Klein shows 
a strong leading personality at his keyboard 
and Heir Holl reiser whips up the sorbet imes- 
lethargic Viennese (the last harborcrs of old- 
time elegance) into a really convincing dis* 
play of high-Twenties style. Nice cover by 
Chagall, notes in French and English for the 
international market. 



Brahms: Piano Sonata in F Minor! Op. 5; 
Intermezzo, Op. 116, No. 6; Romance, 
Op. T18, No, 5. Artur Rubenstein. 

RCA Victor LSC 2459 stereo 

It's strange to hoar the veteran Rubinstein 
play this brashly youthful monument to the 
exuberant spirit of the young Brahms and I 
wonder a bit whether any pianistic veteran 
tan do it full justice — the piece is so blatantly 
loud, so youthfully long* so reckless, so out- 
rageously uneconomical 1 Brahms learned bet- 
ter, later, but be was, after all, the same 
musician who Inter wrote quiet music that 
sits gratefully beneath the fingers and makes 
more effect in sound than it docs on paper ; 
Rubinstein can at least, recognize the strong 
signs of coming maturity in this early Brahms 
and his playing is, shall I say, tolerant of the 
youthful exuberance, if not wholly with it. 

Perhaps it was the recording director's 
idea, (to fill up space), but the inclusion of 
two quiet late-Brahms piano pieces at the end 
of the record makes a striking bit of contrast 
in the listening, pointing up the character of 
the sonata Itself most effectively. Good idea. 



Schubert. 1 Piano Sonata in D, Opus 53. 

Sviatoslav Richter. Monitor MC 2043 

This leading Russian pianist has been sur- 
veyed on discs for several years via Monitor's 
pipeline into the Soviet — now he has arrived 
in person and is suddenly famous. As so 
often happens, his fame began over here with 
his recordings. This one, and another Schu- 
bert disc <the A Minor Sonata, MC 2027) 
show one aspect of the RIehter piano per- 
sonality, in case you v re curious after all the 
hoopla attendant on his American tour. 
Monitor's mono piano records are top quality 
in sound and pressed on very silent plastic, 
so have no qualms about Richter-via-LP. 

He's a top pianist and no doubt about it ; 
but he Is characteristically Russian, as of 
this generation. His Schubert shows most in- 
terestingly what appears often In Russian 
Interpret at ions of Romantic Western music — 
a curiously old fashioned poetic delicacy, an 
eloquence in expression, that smacks to our 
ears of bygone muslc-makhig, back in the 
early days of the century. There is an ab- 
sence of the hard, steely quality we often 
prefer in our musical portrayals ; there is 
much rubato — poetic unevenness in the 
rhythm — where we tend towards rigid, driv- 
ing tenipi. Both extremes can, of course pro- 
duce fine musical expression, given a fine 
artist. But the difference Is striking, never- 
theless. 

In the Richter Schubert, this "keyboard 
poetry*' is somewhat at a disadvantage. The 
absence of severity, even in the loudest por- 
tions, the continuous rubato effects, make the 
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notoriously diiTiiKc Schubert sonata fonn dif- 
ficult to follow over Its long length, though 
detnfls are lovely. Schubert, of all the Ro- 
mnnttcs, can tnke a bit of drive, can carry 
a strong ' l boat" to advantage. He needs 
granite wlmping ; he is always inclpirntly in 
march time. 

I found that I frequently lost track of the 
soimLu'a continuity in tlits reading. It's pnrtly 
Schubert's fault, but also partly Richter's. 

In much other Romantic music. Richtcr and 
bis like are superb, where we often flounder. 
In Schumann, for example, the Hussian ap- 
proach offers fruitful listening, as well as in 
Urahins, T chaikowsk y< cvon Cfo>ir Frnnck. 
Bkht^r hns recorded these composers, too. 

33 



TAPE GUIDE 

(from, page 35) 

machines wilt exist for a long time to 
come. ... As regards the tape changer, 
it has he en demonstrated and tm ques- 
tionably will reach the state of perfec- 
tion in the not too distant future." 

"We feel that the open reel deck will 
remain the media and the favorite of the 
more serious recordist. This because of 
the fact that tapes are more easily edited 
on open reels and because performance 
is more than a little better on the aver- 
age open reel machine than on the aver- 
age cartridge machine. It would appear 
that the standard reel-to-reel deck will 
remain equivalent to the transcription 
table in the record player field. The tape 
changer or the cartridge machine is more 
in the same category as the automatic 
changer." 

. . we believe that open reel is the 
medium for the immediate future. There 
is a certain feeling, however, that car- 
tridge machines are easier to use, which 
of course will give impetus to the latter 
type." 

The strongest leaning to the cartridge 
player was expressed as follows. "The 
general quality of performance, the ad- 
vantages of tape, and the unusual han- 
dling ease of the tape cartridge system 
has proven itself quite suitable for music 
reproduction in the home. If tape repro- 
duction is ever to become popular with 
the mass market, it will be with the tape 
cartridge system." 

Turning to changes of the evolution- 
ary sort, the respondents stated their ex- 
pectations of further inroads on noise, 
despite the fact that the better machines 
are already very good in this respect; of 
continued reduction in distortion; of 
continued extension of treble response 
at the slower speeds; and of further re- 
duction in wow and flutter. 

There was indication that the use of 
transistors is about to beeome substan- 
tial. One manufacturer stated, "The use 
of transistors in tape recording will, I 
believe, increase greatly in the forthcom- 
ing months. (My company) has done a 
considerable amount of work in this di- 



Latest issue of 

TUNG-SOL TIPS 

tells you what you should know about 
DC POWER SUPPLIES 




Pictured above is a block diagram of an electronically 
regulated power supply, It's the subject of the latest issue 
of Tung- Sol's monthly series for the industrial serviceman, 
Tung-Sol Tips. And it's must reading if you're going to deliver 
fast and efficient trouble shooting service to your customers. 

You get a big, broad analysis of how each of these elements 
contribute to the overall performance of these power supplies. 
There's a thorough discussion of one of the most critical 
elements in the power supply, namely the regulator , . .with 
lucid illustrations and explanations of several common (and 
not so common) regulating devices in use today . . . PLUS a 
ready-to-use, problem- solving series regulator trouble shoot- 
ing guide that will prove a big help to you in your work. 

Then, to top things off: a lengthy description of how de- 
signers design regulated power supplies. Right in this issue, 
the author takes you through a step-by-step analysis of 
designing procedures. You actually design a power supply 
with him. He shows you how circuit elements are selected 
through graphical means. He explains why particular tubes 
are suited for the design. And finally, to cap it all, you get a 
complete circuit diagram of the finished design ... a tried 
and tested regulated dc power supply that delivers a 250 volt 
output at 50 to 250 mA. 

So, don't miss out on this really important issue. It's yours 
merely for the asking. Just drop in to see your Tung-Sol dis- 
tributor. He'll be glad to place your name on the mailing list. 
Or else write directly to us and start getting your issues of 
Tips immediately. Tung-Sol Electric Inc., Newark 4, N. J. 

V TUNG-SOL 

BALES OFFICES: ATLANTA. GA.; COLUMBUS, OHIO: CULVER CITY. CALIF.; DALLAS. TEXAS; DENVER, 
COLO.; DETROJT* MICH. ; JRVlNGTON, N. J.j MELROSE PARK, ILL>J NEWARK, U. J.j PHIL ADELPHIA, PA.J 
SEATTLE, WASH. CANADA: TORONTO, ONT. 
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taction and we arc now offering- compo- 
nents such as bias oscillator coils, heads, 
power transformers, and schematic dia- 
grams for a complete N r AB type tran- 
s i s tome d p ream pi i fi er w i th separate 
record and playback. This, of course, in- 
cludes a push-pull transistorized bias- 
erase oscillator." 

Another stated. ^Transistorization Avill 
certainly reduce size^ weight, and even- 
tually cost." 

On the other hand, a manufacturer 
expressed the opinion that "At this time, 
the advantage of transistors is only space 
savings." 

One of the respondents expects im- 



provements and changes in tape heads 
by the end of the coming decade. "Tape 
heads of the future will utilize new and 
improved magnetic materials and manu- 
facturing techniques to provide greatly 
improved si^nal-to-noisc ratios and high- 
frequency response. ... By the end of 
the deeade completely new head designs 
utilizing magnetie-field-sonsitivc semicon- 
ductors will he m use." The same person 
also stated his expectation thai tape re- 
corders will make increasing use of sepa- 
rate record and playback heads, each 
specifically designed for its function in 
order to maximize quality of perform- 
ance. 



Changes May lie Ea petted in Tapti&t 

On the whole, it is believed that tapes 
w il 1 con ti n ue to im pro ve slowly bu t 
steadily in such respects as reduced dis~ 
tortion, better treble response at slow 
s p oed s , less hiss, 1 ess p r in t - th rough , 
greater strength, and other desired phys- 
ical characteristics (such as smoothness, 
limpness, etc.). 

A leading tape manufacturer stated, 
"There has been a slow but steady im- 
provement in tape quality over the years, 
and it will undoubtedly continue in ( the 
next) ten year period," 

Another stated, "I know we are, and 
I am sure competition is, working to 
improve the tape media itself. We are 
carrying on both fundamental research 
as well as application development work 
to improve resolution and distortion 
characteristics of our present tape prod- 
ucts/' This individual also noted the in- 
creasing trend to the use of superior 
backing material, such as Mylar, to give 
tape superior physical characteristics. 

A third tape manufacturer wrote, "We 
are constantly working on improved 
tapes to reduce noise level, improve high- 
f req ue n ey o vc rloa d eh a r a ct e r ist i es, etc. 
Different film bases are being explored; 
print- through characteristics are being 
lessened and improved. The physical 
properties are being improved through 
better backing material." 

C>. What Possibility Is There of a Radi- 
cal Change in the Technique o f Mag- 
netic Recording? 

The possibility of a complete revolu- 
tion in the method of magnetic recording 
of course cannot be said to be nonexist- 
ent, Conceivably, for example, a mate- 
rial might be developed that retains 
electrostatic impressions which can he 
scanned by an electron beam. 

The respondents, however, were con- 
fident that even if such a new technique 
were introduced, it would take the better 
part of the next decade or more to make 
it commercially feasible. As one stated. 
"We don't see in the immediate future 
any radical change m the process of 
magnetic recording for the home." 

In sum T it appears that tape recording 
and playback as we know them today 
will remain with us for at least the next 
decade in substantially the same form, 
subject to changes that will improve per- 
formance without producing rapid obso- 
lescence. JE 



PRO & CON 

(from poge 30) 

well be carried by little green men mmg 
purple wine skins. The thing that does 
matter is the algebraic sign convention . 
For thosc j who are used to it, nothing 
coidd be more annoying than having to 
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High gain . . . low noise . . . absence of microphonics . . . low 
distortion ... reliability — these are the primary qualities 
circuit designers look for in electron tubes. Once again. 
Harman- Kardon engineers have found these qualities 
best exemplified in Amperex tubes. Small wonder, then, 
that the tube complement of the new Harman-Kardon 
''Stereo Recital" Model TA'224 Integrated Stereophonic 
Receiver includes four Amperex 12AX7/ECC83's, one 
12AU7/ECC82. and two 6AU6V 

These and many other Amperex 'preferred' tube types 
have proven their reliability arid unique design advan- 
tages in the world's finest audio components. 

Applications engineering assistance and detailed data 
are always available to equipment manufacturers. Write: 
Amperex Electronic Corp., Special Purpose Tube Divi- 
sion, 230 Duffy Avenue, Hicksville. L. I., New York. 

OTHER AMPEREX TUBES FOR QUALITY HIGH- FIDELITY AUDIO APPLICATIONS 




t hi-fi tubes 
-fi circuitry 



POWER AMPLIFIERS 

6CA7/C134'. GO w. distributed load 
7169: 20 w., push-pull 
GBQ5/ELB4: 17 w., push-pull 
6CW5/EL86: 25 W.. high current, 

low voltage 
68M&/EC182: TrJode-pentode, ft w., 

push-pull 

VOLTAGE AMPLIFIERS 
62B7/£fB6: Pentode for pre-amps 
12AT7/ECC81: ) Twin triodes, low 
T2AU7/ECC82: | hum, noise and 
12AX7/ECC83: J microphonics 
GBL8/ECFB0: High gain, tripde- 

pentode. Ipw hum, noise and 

microphonics 



RF AMPLIFIERS 

6ES8: Frame grid twin triads 
6ER5: Frame grid Shielded triode 
6EHT/EF183; Frame grid pentode 

for IF, remote cut olf 
6EJ7/EF184: Frame grid pentode 

for IF, sharp cut-off 
6AQ8/ECC85; 

Dual triode for FM tuners 
6DC8/EBFB9: Duo-diode pentode 

RECTIFIERS 

6V4/EZS0: Indirectly heated, 90 mA 
6CA4/EZ8I: Indirectly heated, 150 mA 
5AR4/GZ34: Indirectly heated, 250 mA 



INDICATORS 

fiFG6/f.M84: Bar pattern 

IM3/DM70: Subminialufe "excla- 
mation" pattern 

SEMICONDUCTORS 
2N1517: RF transistor, 70 mc 
2N1516: RF transistor, 70 mc 
2N15I5; RF kansisto;, 70 mc 

JN542: 

Matched pair disc/iminator 
diodes 

IN8TA: 

AM detector diode, 
submmiaturc 
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unlearn a habit ol OlOUgLt only Lo re- 
place it with something similar but 
slightly different. When no motivation 
is present, the situation can hc j viewed in 
its proper perspective, 

As far as engineers and scientists are 
concerned, the present convention is per- 
fectly satisfactory. Any major shift in 
notation would be a great disadvantage. 
A certain amount of concentration would 
be required for trivia and this effort 
would have to be subtracted from inter- 
esting and dim' cult problems not of such 
synthetic origin. Further, if the electron 
flow convention were adopted, all the 
existing- literature would be greatly re- 
duced in utility. The price is high when 
nothing 1 is gained in return. 

This states the case for the defense. 
But what conclusions can be drawn by 
(he person who has just become inter- 
ested in electricity ? He has a wide choice 
of elementary books in both conventions, 
and he has no particular reason to pre- 
fer electrons to current or vice versa. A 
suggestion might be in order. 

It the beginner does not plan to go 




Fig, 4. Tkis rs a logic circuit. If any input 
is grounded, \o flows down through R? to 
ground. The transistor base-emitter junc- 
tion is back biased, the transistor is cut 
off, and the output is + 10 volts. If all 
the inputs are raised above + 3 volts, the 
lower end of Rl is clamped to -h 3 volts 
through the transistor base-emitter junc- 
tion, the diodes are back biased and the 
lb flows into the transistor base. It pro- 
duces the collector current lc and the out- 
put voltage falls to 10 voEts minus lcR2, 
Try this one with electron flow and you 
may miss the whole point: current R2 is 
switched into the transistor base when 
an output is desired. 

into engineering or science and if he docs 
not have to work with engineers and sci- 
entists, he can choose either convention 
that strikes his fancy. However, if there 
exists a high probability that lie will 
need professional books, journals and 
personal contacts, he should nvoid the 
electron -flow convention like the plague. 
Otherwise he will have to face years of 
t lying to break the terminology barrier. 

That, at least, is my opinion. Many 
of my acquaintances who have also 
learned and then had to unlearn elec- 
tron -flow are in agreement. I have never 
in countered any disagreement from en- 
gineers. But it is a free country and 
only the future will decide the fate of 
the unconventional solution offered to 
the current problem. 
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JUST CLIP THIS AD 

Fill in your name and address. Receive giant new J 




RADIO SHACK 

Electronics CATALOG 

plus every new issue for full year 

See Amenco't /inojl vofuet in Hi-Fi, Slerco, Ham Radio, Kill and 
Parhl Over 100,000 ofcttrcrtic marvels for fodoy'i enjoyment, exciting 
gifli, all year oleofure. Low oi $2 down, pay balance offer Chriitmai, 



So A value* like »hf*J 
Transistor Pocksf Radio only $8.88 

Mail this ad to 

RADIO SHACK, Dept.60M12- 730 Commonwealth Ave., Boiton 17 Mass 

YES! Without fibltgotton mail free catalogs for full /ear 

^oT'e— ~ Addret? - - '- 

City = , Zone ,$tate 





The newest model of the famous 



505 



4 



NOW RECORDS 
TRACK 
STEREO, 
TOO! 



• 4-Track Stereo Recorder 
• Mono or Sound-on-Sound Recorder 
■ Plays 4-Track or 2-Track Stereo or 
Half Track and Full Track Monaural 



*495 




Now! The amazing aJI-in-one professional recorder that made history 
with its modest price., .yours in an improved 505-4 model which 
also records 4-track stereo. Compare the exciting features . . . found 
onfy in the finest instruments . . . the price is still $495 ! 

FEATHER TOUCH PUSH BUTTON OPERATION • 4 HEADS, INCLUDING SEPA- 
RATE 2-TRACK AND 4-TRACK PLAYBACK HEADS - 3 MOTORS, INCLUDING 
HYSTERESIS DRIVE - MECHANICAL FLUTTER FILTER • DYNAMICALLY BAL- 
ANCED FLYWHEEL - INSTANT SOURCE/TAPE MONITORING - TWO 
RECORD/ PLAYBACK PREAMPLIFIERS > INSTANT START/STOP ■ AUTOMATIC 
CUT-OFF SWITCH • 3%-7i/ 2 'PS SPEEDS - AUTOMATIC TAPE LIFTERS « 
TAPE LOCATION INDICATOR ■ SEPARATE MICROPHONE/LINE INPUTS, 
EACH CHANNEL - 



See the phenomena/ 
CONCERTONE 505- 4 
al your dealer. For 
name of your nearest 
d eater and descriptive 
brochure mail coupon. 
Deafer inquiries invited. 



M AMERICAN CONCERTONE, INC. 

Lfl^ A C1VI30N Of ASTRO-SCIENCE CORPORATION 
™™ 9449 W. Jefferson Blvd. • Culver City, Calif. 
Alt; Dept. AUD*12 

Please send your illustrated brochure on new CONCERTONE 
505-4 STEREO RECORDER □ or the 505 2 TRACK RECORDER □ 
and the name of nearest dealer. 



Name- 



Address^ 
City 



_Zone_ 



jStatt. 
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Never before 

offered at 

so low a price! 

BRAND NEW, 
STEREO TAPE, 
RECORDING- 
PLAYBACK 
AMPLIFIER 



only 36*^ postpaid 
completely assembled, 
wired with tubes! 



New 1960 model made by a lead- 
ing American manufacturer of 
high fidelity tape recorders who 
curtailed production on their most 
expensive line ! Unit equipped to * 
Record and play-back stereo and 
monaural through microphone, 
phono and AM-FM tuners. Has 2 
complete p re-amplifiers nnd power 
amplifiers on one chassis. First 
stage transistorized, second uses 
DC on filaments. Power output; 
0 watts max. on each chnnnel. 
Frequency response: 70 to 15,000 
cy. Controls ; Monnural-Stereo- 
Anx : Stereo Balance ; Playback- 
Record (with automatic solenoid 
return to playback) ; Tone-Vol- 
unie-On-Off : Inputs : Two-Mlcro- 
pfaflne-Hlgb Impedance ; Two tun- 
ers or phonos. Output: 1-right 
channel — 3.2 ohms ; 1 left chan- 
nel — 3,2 ohms. Adjustable bias on 
both channels. Standard push- 
pull bias-erase oscillator* Can be 
used with l A l A track heads. 
Uses the following : 2 transistors 
2N1010 ; 3-12AX7 ; 2-GV8 ; 1-5T3 : 
1-6E5 (record level Indicator). 
This amplifier can bo used with 
any stereo or mono, tape deck* 
Con also he used for the second 
cl i-i unci on s t e reo -pi ay back nnd 
monaural record only — tape re- 
corders. Schematic and Instruc- 
tions included. Only $36. Jk> post- 
paid, {except Hawaii. Alaska), 
money-back guar. Send check or 
money order (no c.o.d.'s please) 
to : 

SELECTR0NICS 

1207 S. Napa St., Phila. 46, Pa, 

Send for free catalog — 
Dealers — w/ila for quantity prices 



LIGHT LISTENING 



(from pafje 8) 




fancy of the general public. The entire Schory 
se ri es m adc In Chicago's Orchestral I Ial 1 , 
when heard on proper equipment, can give 
you results fully as hair raising as the most 
complicated studio recording. More important, 
it preserves the acoustical environment of the 
room. Most percussion projects in recent 
months have introduced carloads of gear into 
the circuits that load from rhe mikes to the 
final tape recording head. Considerable evi- 
doncit has h^en compiled by the gear-happy 
hoys indicating thai novelty stereo discs can 
bo cut at higher levels with less risk of over- 
load on peaks If you assign a platoon of engi- 
neers to ride herd on each group of instru- 
ments In the orchestra. If lira Iters, equalizers, 
and compressors fail to bring an Instrument 
into line, the echo chamber stands ready to 
bring about the desired effect. 

This Chicago session Is a valuable reminder 
that it is possible to get a rare degree of 
excitement into the grooves of a stereo disc 
with nothing more than the actual sound of 
the performers piped dircdly from mike to 
final tape. 

Dancing on the (Jcilinn has n tap dancer 
moving from speaker to speaker. An assort- 
ment 01' thirteen cymbals imitate moving 
waves in the arrangement of Beyond the Sea. 
There are trumpeters all over the place in 
Peanut Vendor and the element of comedy 
crashes in as the orchestra draws to the end 
of Stumbling. An undesignated member of the 
group staggers across the width of the stage 
through an obstacle course of instruments 
only to end up inside the bass drum. Clean 
fun for the entire family. 

60 Years of Music America Loves Best, 
Vol. 2 RCA Victor LM 6088 

Another volume of Music America Love3 
Kest was inevitable In view of the acceptance 
of the first sot. A few scoffs greeted the 
earlier two -record album when it came out 
about a year ago. It was felt that listeners in 
this sophisticated age would pay little atlen- 
tlon to a sampling of the entire contents of o 
Blxty-yenr-old record eatalog. The scoffers (I 
was tempted to join them before I unsealed 
the package) underestimated the power of 
nostalgia and the overwhelming versatility 
of such a collection as a gift Item. During 
this season of the year, it's very handy to 
know that just about any inhahitant of this 
planet Is apt to find something he likes In a 
cross section of the oldest catalog of pop, 
classical and In-between artists. Thirty-three 
performers parade through this two-disc set. 
The reproduction values range from the 
Caruso period to a modern -sounding Rise 
Stevens excerpt from Carmen which has been 
updated at least Ave years in the reprocess- 
ing. One of the major surprises — the nearly 
complete range of the piccolos in Sousa's 
Band as heard in Stars and Stripes Forever. 

The Sound of a Marching Band 

Medallion MS 7507 
Frederick Fennell: Sound Off 

Mercury SR 90264 

With the help of an electric metronome, all 
the marches in the Medallion disc were re- 
corded nt the marching tempo of 120 steps 
per mfiiute. Dubbed crowd noises and a fair 
amount of channel hopping set this session 
apart from standard recordings of a bross 
band. A mixture of microphones and the 
extra step in the process created by the cur- 
rent vogue for re-recording tend to subtract 
a certain amount of naturalness from the 
finished sound. Some listeners may find such 
studio work very effective but I prefer a 
caught-in-the-open effect in band recordings. 

Fenneirs Eastman Wind Ensemble, com- 
prising fifty-two players, offers a more con- 
ventional treatment of lesser-known marches 
by John Phillip Sonsa. Concert hall ambience 
mako* it easier for the recording crew to get 



a smooth spread of stereo. The ihree tiers or 
bells that form the instrument known as a 
Turkish Crescent pictured on the cover add 
a novel touch in Nobles of the Mm tic Shrine 
— an infallible indication that Sousa was a 
Shviner. 

Fred Waring: Keyboard Chorale 

Capitol ST 1452 

The "Waring organization deserves credit 
for a novel wrinkle In this release. They've 
concocted a recording that gives us an ex 
ceptional opportunity to fiauge the amount of 
dynamic range now possible on stereo discs in 
the non-classieal category. (As a rule, dynam- 
ics are an unlooked-for commodity in the pop 
field.) In this project, Fred Waring engaged 
the services of another Capitol artist — con- 
cert and supper club pianist Evalyn Tyner. 
The Pen n sylvan Jan's orchestra was fur- 
loughed for the occasion. The piano was 
placed in a prominent spot and the rest of 
the stage occupied by the mixed chorus. Skip 
any notion that this was a typical glee club 
with piano accompaniment. Waring and liis 
roster of arrangers that reads like an arl 
agency — Rlngwnld, Ados, Naylor and Hay- 
ward- — had a far more elaborate scheme. The 
piano was to be starred in big pieces : Warsaw 
Concerto^ Cornish Rhapsody, Slaughter on 
Tenth Ave. as well as favorites of more niod- 
fiit proportions such as Jtubj/ and Deep 
Purple. The chorus was expected to make 
itself useful in the new role of accompanist 
in the concerto and standard tunes. 

As for the recording, once the level was 
s*>t for the top vocal peaks, a rare degree of 
discipline was observed by the console engi- 
neer in resisting the temptation to bring up 
the gain In the choir's hushed moments. Of 
course, such discipline is easier to maintain 
now that the producer has better assurance 
that the finished disc will have a satisfactorily 
low figure of background noise. The diction 
and style of the Waring gang is still top* 
even at the threshold of the VU meter's 
Inw end. 

Sounds From The Alps 

Westminster WST 15057 

There's a fresh breeze blowing through the* 
reorganized Westminster catalog. Their long^ 
standing reputation for progressive nttltudo- 
ln technical matters Is considerably enhanced 
by this latest release. The music is aimed ai 
a specific audience. A brother and sister team 
of yodelers carries the main assignment with 
the help of a small native band that avoids- 
the "oompah" style frequently assoclated. 
wlth Swiss and Austrion outfits. If you don't 
got response of remarkable flatness and trans- 
parency while playing this release* the faull 
does not lie with the recording. 

Living Strings Flay Music For Romance 

RCA Camden CAS 637 

Things continue to look up in the lower- 
priced stereo disc territory. This $2.08 item 
la the latest in a series of releases by a Brit- 
ish string orchestra that can match in lush 
ncss anything we have over hero. It's a. 
pleasure to note that surfaces on economy 
pressings are no longer a widespread problem. 
Difficulties that used to crop up due to use of 
cheaper materials in the pressings have been 
solved on several labels. A further help In the 
matter of signal-to-nolse Is the specific equali- 
zation used on this disc. At normal volume, 
the slight rise in treble and bass character* 
istles on the record Is quite evident. It acts 
in much the same manner that a loudness 
compensator does in a playback circuit. Try 
it at several levels and you'll notice the disc 
sounds flatter at a volume suitable for hack 
ground listening. The novelty In the program 
heard here is a tune borrowed from the light 
classics. A Swedish fthapxody based on IIiuo 
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A If vcn 's Midsummer Viyil rulda n bucolic 
touch to what otherwise in a slick job of 
continental musienmking in a pop and movie 
vein. A few uncharitable souls, upon hearing 
this not- over- three -buck morsel on a good ri£, 
will be moved to wonder why other stereo 
discs still require a price trtg several dollars 
higher. 

Guy Lombardo: Sing the Songs of 
Christmas Capitol STAO 1443 

The Sound of Children at Christmas 

RCA Victor LSP 2254 

The youngsters Arc taking charge of more 
of their own entertfliun.eut on holiday rec- 
ords this year. One-hundred children's voices 
join the Lombardo orchestra nud vocalist 
Kenny Gardner dnrJn^ one of their annual 
visits to St. Patrick's Parish at Stonchnm, 
Mass. The Impromptu atmosphere of this 
gathering in the community's Town Hall will 
appeal to anyone searching for a recording of 
carols performed without sMckncss* 

The children's chorus assembled by Victor 
in New York's Webster Hall numbers twenty- 
two individuals between the ages of eight and 



twelve. The group is smaller hut the per- 
centage of artists operating at only half or 
quarter voice is far less than that of the 
Lombardo session. Although neither album Is 
lacking in spontaneity the edge for natural- 
ness goes to Capliol. 

Kingston Trio: The Last Month of the Year 
Capitol ST 1446 

Acknowledging the sizeable audience that 
exists for Christmas music of a non-deeply 
religious nature, the Kingston Trio has de- 
voted considerable thought to the selections 
recorded hero. Any one who has shopped for 
a collection of this kind will feel indebted to 
the trio for their initiative and their presence 
of mind in excluding Items such as Jingle 
Uclla and Rudolph the Tied Nosed You-Knoio- 
What. Most of the tunes are folk songs and 
ballads associated with the month of Decern- 
bcr in countries around the world. In keeping 
with the heightened International flavor of 
the program, the accompaniment includes a 
celeste and the Hou^ouki — a Greek string in- 
strument with a tonal characteristic similar 
to the lube or mandolin. -SB 



HUM CHASING 

(from page 28) 



External to the tube, heater wiring 
may induce hum due to poor lead dress. 
{Fig. 7 shows an example). Heater wir- 
ing should he twisted and kept well re- 
moved from signal circuits. In watching 
heater wiring don J t forget also the pri- 
mary power leads — they can cause 
trouble too. Pilot lights and fuse con- 
nections, as well as an on/off switch on 
the back of a rotary control, can bring 
a.c, wiring into danger areas. 

The remaining possible ways for hum 
to get in are by direct induction in the 
signal circuits, either magnetic or elec- 
tric. Where magnetic induction is a 
strong component, tidal shorting of a 
grid, or other point of relatively high 
imp en dance (taking care not to short 
down a d.c. supply voltage that might 
cause some other ehange in circuit op- 
eration) will probably increase the hum. 
AVbere the induction is electric, it will 
practically eliminate the hum. 

The way to eliminate magnetic in- 
duction is by shielding, twisting leads, 
and use of proper lead dress for the 
purpose. Electrically induced hum can 
also be eliminated by shielding, but to be 
effective, the shielding must be complete. 
Sometimes this is impractical, and a re- 
duction in circuit impedance is a more 
effective approach. 

In figuring circuit impedance for this 



purpose, don't forget the active elements 
or reactances, Plate resistance of a pre- 
ceding stage can keep impedance down 
just as effectively as using a lower re- 
sistance value somewhere (Fig. 8)« Or 
feedback may help. Low plate resistance 
is one good reason for using triodes in 
preference to pentodes. Two triodes can 
replace cue pentode, with less suscepti- 
bility to some hum problems, 

Peedbr-ek circuits can increase, as well 
as reduce, the output hum ; because of 
interaction with other factors. The best 
way to figure out what happens when 
feedback is connected is to develop a 
complete phase diagram (as at Fig. 5) 
for the bum frequencies. Then work out 
a way so that any possible points where 
residual hum may get injected will buck, 
rather than add. 

That about covers the main possibili- 
ties. We could elaborate by giving a 
whole pile of case histories. But chances 
are we would still not give one like the 
next problem you'll encounter — there are 
never two alike! The main thing is to 
keep aware of all tbc possibilities. Don't 
get the notion there's something mystic 
about hum, although sometimes it does 
seem to come *'out of the ground" (using 
that word literally and in its technical 
sense) ! Keep a sound engineering ap- 
proach and 3 r on*ll chase it! 33 
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Fig. 8. Hum pickup due to circuit operating impedance depends on total impedance 
to ground. Don't forget that active impedances are part of this. The tnode (b) allows 
lower impedance to ground than the pentode (a). 




Decorate your home with... 
Living Music 

HI-FI 

The versatility and beauty of 
Crommcs Hi-Fi Equipment makes 
it possible for you to place it into 
any mode of modern living. Whether 
you prefer bookshelf, built-in or 
cabinetry, Grommcs Equipment 
blends into any interior decor. 

Grommes gives you brilliant clarity 
and reproduction at its finest „ . . 
superb fidelity with a realistic deptb 
— truly music tbat lives. 

Ask your quality Hi-Fidelity Dealer 
to demonstrate Grommes Equip- 
ment. You have a surprise in store 
for you. 1 



DIVISION OF PRECISION ELECTRONICS, INC 
9101 King Avenue, Franklin Park, Illinois 



Dept. TJ 

' Send coupon today for complete details on Grommes \ 
\ equipment. 

\ Name , 



; Street. 
! City.. . 



.Zone State. 
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POWER REQUIREMENTS 

( f rom pOfje 48) 




SUPERIORITY IN SOUND 



STOP 
THIS! 


) 


WITH 

THIS!^M| 


V 



new dyna-twin 



Why shock around the clock? Love 
thy neighbor by doing your late 
evening hi-fi stereo listening— fully 
relaxed and in private — with the 
all-new Telex Dyna-Twiru 

With Telex Dyna-Twin private 
listening you can experience the full 
sound of true third dimensional bal- 
anced stereo without arousing the 
wrath of neighbors. 

Other sound reasons for speci- 
fying Telex Dyna-Twin: 
« Matched receivers give perfect 
stereo balance • Frequency re- 
sponse: 30 to 15,000 cps. ♦ Sensi- 
tivity: 80 db above .000204 dynes 
per sq. cm. for 1 milliwatt input 

♦ Comfort for hours, weighs only 
9 oz. • Perfect weight distribution 
with seven- way headband adjust- 
ment • Single, non-tangle cord 

• Sturdy Tenite and stainless steel 
construction • Moisture and rust 
proof $23.10 

CHOICE OF PHONE PLUGS! 

Telex can provide terminals com- 
patible with your existing equip- 
ment. 



Item Modkl, No. 

Dynn-Twin Headset, 

cord stripped and tinned HD1M 

Dyna-Twin Headset, 

standard phone plufj — monaural > . > . HDP-2 
Dyna-Twin Headset, 

2 stemdord phone plugs— stereo > , . I1DP-23 
Dyna-Twin Headset, 

3-circuil plug — stereo MDL*-53 



For more information and a demonstra- 
tion, see your TELEX dealer, Or write 
directly to us. 




Communications Accessories Division 
Telex Park. St. Paul 1, Minnesota, ca-709 

in, Canada: Atlas Radio Corporation, Ltd., Toronto 19, Ontario 
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muling .ire multiplied hy 0.80). Until 
amplifier manufacturer* begin to specify 
the maximum instantaneous output volt- 
nge of their ;i mplifievs. it is best deter 
mined by J0, ll:lx - \/2 I* R where P is the 
rated sine wave (not peak) output power 
of the amplifier nnd H is the rated out- 
put impedance. [Table 1 also shows the 
equivalent power reserre between the 
peak power output and the average 
power inferred from a VU meter read- 
ing (by yr). and shows either of then* 1 

ratios in terms of db of indicated re- 
serve power (or voltage). 

As an example of the use of this table, 
consider a 1^-watt amplifier which 
i Viund to develop 3 volts across its 8-olnn 
speaker terminals during normal loud 
passages. The maximum output voltage 
of the amplifier is \J2 x 10 x S or about 
\2.C> volts. Thus the voltage reserve ratio 

<is defined iu Table 1 is or 4.2, and 

the ampliiier may thus be seen to he 
overloaded about 0.0003 or 0.03% of the 
time. 

An interesting thing to note about 
Table 1 is the rapid decrease of overload 
percent ajre when the reserve becomes 
larger than about 10 db. It also should 
be emphasized that the overload per- 
centages occurring in the lower part of 
the table are really extremely small num- 
bers! For instance if one considered the 
short gst overload that could he detected 
by ear to be about 50 microseconds (one 
cycle nt 20 kc)> then with an 18-db 
safety factor the mean time between 
these 50-niiriosecond overload periods 
would be about a year. Even at 14-dh 
reserve the mean time between overloads 
would he on the order of several seconds, 



agftju assuming only 50 microseconds for 
each overload. Thus it is clear that. I t 
dl> reserve is certainly adequate £Dr any 
purpose, and it is also plain that b'-dh 
reserve would be inadequate for liiLch- 
quality reproduction as the signal would 
be overloading the ampliiier over 7 per 
cent of the time. 

In the range between fclifeSG two obvi- 
ously limiting values the actual reserve 
chosen is to some degree a matter of the 
ouality of reproduction desired, but hy 
the treatment lu re we have reduced this 
range to just a few db rather than the 
nearly 20-db range of previous esfcfc 
mate.s. It is likely that the range cmiM 
be reduced still more by some controlled 
subjective experiments, but until that 
time it is interesting to note that :i cer- 
tain overload percentage seems to have 
roughly the same el feet as the same per- 
centage of harmonic or intormodulatmn 
distortion at the listening level. On this 
basis it would seem that a reserve of 10 
to 12 db would be sufficient without being 
excessive. This brackets the required re- 
serve power rather closely ns being Jti tn 
16 times the measured average ► output 
power. 

Although we have been able to deter- 
mine reasonably accurately the power 
reserve required by the above statistical 
approach to complex signals, there is 
considerable further work to be done n> 
establishing the relation between per- 
centage overload time and subjective list- 
ening reactions. The aim of this article 
has been to provide the basis for the sta- 
tistical treatment of complex signals, as 
this is the only way that such sigiml* 
may be safely handled. The author would 
like to encourage any com men ts and far- 
ther development of this approach. 



TABLE 1 



PROBABILITY OF OVERLOADING AMPLIFIER AS A FUNCTION OF AMPLIFIER 






RESERVE CAPACITY 




Voltage 
Reserve 
Ratio- 


Equivalent 
Power Reserve 
Ratio 


Equivalent 
Reserve in 
Decibels 


Fraction of Time 
Amplifier Overloaded 


i.OO 
1.26 
1.59 


T.OO 
1.59 

2.51 


0 
2 
4 


0.373 5 

0.262 7 
0.158 5 


2.00 
2.51 
3.16 


4.00 

10.0 


6 
s 

10 


0.076 7 
0.025 1 
0.005 I 1 


A. CD 
5. CO 
6,30 


16.0 
25,0 
39.8 


12 
16 


0.000 3S5 
0.000 009 AAA 
0.000 000 037 98 


7.90 
10.0 


62.5 
J 00 


IS 
20 


0.000 000 0C0 002 56 
less than 1 0r lfl 



* Ratio of maximum output voltage of amplifier to signal volragc indicated on VU meter. 
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VARIABLE PITCH RECORDING 

(from pnge 4S) 



and tlio fiexibie-belt coupling to the 
lathe, no vibration or nimble is intro- 
duced into the turntable. Ii our experi- 
ence there have been no patterns what- 
soever as ii result ol this installation. 
This feature is important as other types 
of drives can become worn and thus in- 
troduce rumble and visible pnttcvns into 
the recorded disc. 

Operation 

In the past, engineers have shied away 
from cutting at pitches in the neighbor- 
hood of 250 lines per inch or greater. 
They did this because it was necessary 
to reduce the groove size from the usual 
2.7-mil to 3-niil groove width in order 
to be able to have room for modnlatiou 
or groove "swing" at this fine pitch. This 
caused tracking problems for the general 
run of reproducers A* a result, the ma- 
jority of imcrogro;>vr recordings are cut 
with a 3-mil width. This 3-mil width is 
not to be confused with the 3-mil stylus 
radius used to reproduce the old 7S rpm 
discs and present day radio transcrip- 
tions. The 3-mil groove width is the 
measurement made by the recording en- 
gineer through a calibrated microscope 
for micvogroove recordings. This groove 
width is played with the standard micro- 
groove point with a 1-mil radius tip. As 
mentioned previously, this limits tin; 
amount of time that can be recorded per 
side. 

With the variable pitch method, tlu j 
same groove dimensions are used as for 
the ISO- to 210-line cutting. In fact, 
when adjusting the lathe, the groove 
depth is set for standard microgroovc 
depth, that is, the usual 2.7-mil to 3-mil 
groove width. The variable pitch control 
merely conserves the "land" between the 
grooves when it is not needed. A few 
experimental cuts will indicate the maxi- 
mum number of lines which can be cut 
by increasing the pitch to a greater num- 
ber of lines. A point will be reached when 
almost no "land" exists between grooves. 
The setting of the pitch dial can then he 
noted. 

Manual operation of this system can 
b e qu i te effe ct i vc once the o p era tor 
learns the capabilities of the system. An 
advance tape head can be installed on 
the tape reproducer machine about one 
or two seconds ahead of the standard 
playback head feeding the disc cutter to 
allow the operator to monitor and adjust 
the cutting pitch before the material ac- 
tually reaches the cutter head. This 
method need not be used if the operator 
is fa?niliar with the program material or 
has previously auditioned the tape and 
made a schedule of "pitch" notes versus 
elapsed time. 



We are al^o working on an automatic 
feature which will eliminate necessity 
for hand control of the pitch. Even more 
lime per side can be obtained with the 
automatic version because the electronic 
control is more accurate in calculating 
variations in level and low frequency 
content of the program material than the 
human operator. When properly ad- 
justed, the automatic system can com- 
pensate very accurately and adjust the 
pitch accordingly. However, in some ap- 
plications, the manual method will prove 
to he highly satisfactory and accurate. 

Conclusion 

The accompanying circuits, drawings, 
and photographs are, in a way, self- 
explanatory. However, each installation 
is a custom job depending upon the type 
of cutting lathe and the features the 
owner wishes to incorporate. We have 
presented here a "basic" idea and sys- 
tem. This type of installation not only 
gives more cutting time but even more 
important allows for a greater dynamic 
range as peaks and low frequency ma- 
terial may be recorded without fear of 
overeutting. Naturally, variable pitch is 
not practical on all types of program 
mate r i a 1 . How ever, t he a v e rn ge stud 1 o 
which handles a great variety of work 
will find much use for such a system. 

The appearance of new stereo cutters 
on the market will require widespread 
use of such units. Variable pitch is a 
necessity for stereo mastering. JE 



NEW PRODUCTS 

(from page 73) 

a test switch to select, one of the six 
ad justments possible ; and the triode 
switch previously men! ioned. Distortion 
is claimed to he virtually measurable be- 
cause of a newly developed circuit. The 
output sUifie uses l^Lio'l's in push-pull 
parallel configuration. Ma.rantz Co>, 25-11 
Broadway, Long Island City, X. Y. M-9 

• ITew Record Storage File. Featuring 
.^tide-out accessibility for storing record 
albums and tapes, the new Quick -See files 
nre e 5i -^"i 1 y inslalled in :iny convenient, 
cabinet. They arc also available in an end- 
table type of cabinet in tine wood veneers. 
Xinfi different slide, models make it possi- 




ble to fit the Individual flies in almost any 
cjOnwi vable ^rov^gft a ma. Thoy hold up to 
125 12-inch records, 150 45-rpm records, 
or 30 tapes. Also available is a record 
display unit for stores which features 
roll-out trays for easy browsing 1 . This 
unit has a. capacity of 300 12-inch records. 
JCerstins Manufacturing Co., 50 i So. Date 
Ave, AlhHinbra. California. M-IO 
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NEW/ 
No. 120 

THE 4Hi AUDIO ANTHOLOGY 

52.95 Pcsipatd 

This is the biggest Audio Anthology ever' 
Com 21m a wealth o£ essential high fidelity 
know-how in 144 piges of complete arti- 
cles by world -famous authors. 




the 



bookshelf 

A convenient service to AUDIO 
readers. Order your books 

leisurely by mail—save time and 
travel, we pay the postage, 




"the best of AUDIO" n.. 124 

A new compendium of AUDIO knowledge* 

Here is a collection of the best of AUDIO— The AUDIOclinic 
by Joseph Giovanelli... noted audio engineer and the original 
high fidelity /7/waw-w/m-EQUJPMENT PROFILES edited by 
C. G. McProud.., Editor of AUDIO. Here is a wealth of hi-fi 
and audio information. Answers to the most important issues 
irv high fidelity and a valuable reference on the performance of 
leading makes of high fidelity components. Volume I $2.00 





NEW! Greatest Reference Work on Audio * Hi Fi No. 1 23 

"The AUDIO Cyclopedia' by Howard M. Tremaine 

Up to the minute, including stereo! * 1280 p°s" 

• 1600 illustrations 

Here is one single volume with the most comprehensive cov- 
erage of every phase of audio. Concise, accurate explanations 
of all audio and hi fi subjects. More than 7 years in prepara- 
tion-the most authoritative encyclopedic work with a unique 
quick reference system for instant answers to any question. A 
vital complete reference book for every audio engineer, tech- 
nician, and serious audiophile. $19l95 



— i 



No. 115 

McPROUD HIGH FIDEUTY OMNIBOOK 

Prepared and edited by C. G. McProud, 
publisher of Audio and noted authority 
and pioneer In the field of high fidelity. 
Contains a wealth of Ideas, how to J s, 
what to's and when to's, written so 
plainly (hat both engineer and layman 
can appreciate its valuable context. 
Covers planning, problems with decora- 
lion, cabinets and building hi-fi furni- 
ture. A perfect guide. $2,50 Postpaid. 




HANDBOOK OF SOUND REPRODUCTION No. 110 

by Edgar M. Villchur 

Right up to dale, a complete course on 
sound reproduction. Covers everything 
from the basic elements to individual 
chapters of each of the important 
components of a high fidelity system. 
Regularly 56,50... offered ior a limited 
time at only $3.75. 



SPECIAL! You pay only $2,75 (or thii 
hook when vou order it with anv other ba 




book when you order it with any other book on this page. 




No. 112 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. Weiler 

A complete book on home recording by the author of 
High Fidelity Simplified. Easy to read and Jearn the 
techniques required for professional results with home 
recorders. Covers room acoustics, microphone tech- 
niques, sound effects^ editing and splicing, etc. Invalu- 
able to recording enthusiasts. Hard Cover $3.95, Paper 
Cover $2.95 Postpaid, 



DECEMBER 
SPECIAL! 


Save over 50% with this collection of AUDIO books. 
4th Audio Anthology ($2.95) McProud Hie:h Fidelity 
Omnibook ($2,50) best of AUDIO ($2.00) Tape 
Recorders & Tape Recording ($2,95) 


TOTAL VALUE OF ALL FOUR BOOKS $10.40 


SAVE 


Your cost ONLY $5.00 POSTPAID 


$5.40 


This offer expires December 31,1 960 
Cood only on direct- order to Publisher 
CIRCLE OS6T2 



4\ 



AUDIO Bookshelf 

RADIO MAGAZINES, INC, Dept. 61 2 
P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. I am enclosing the 
Ml remittance of $ (No. C.O,D.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 50c" for Foreign orders 
(sent at buyer's risk). 

BOOKS: 110 112 115 120 123 124 OS612 



NAME. 
CITY__ 



ADDRESS. 



ZONE_ 



,STATE, 



vw.americanradiohistorv.com 



JUNK-BOX FM ALIGNMENT UNIT 

(from p/tr/e 23) 



Ulo desired points are markod on the 
celluloid scale of the dial. 

Although the builder of the unit sees 
no particular reason for using 1 a test 
oscillator to check the dial calibration 
of a tuner j a scale of FM frequencies 
was added to please any reader who 
might think it convenient. A separate 
inductor was used for this purpose, and 
because of the high frequencies, recourse 
was had to the dodge of using an in- 
ductor of such value that the frequen- 
cies produced by the oscillator were one- 
third of those in the 88-108 megacycle 
range; therefore third harmonics were 
used for measurements. By a stroke of 
luckj one of the "surplus" slug-tuned 
coils had such inductance that it pro- 
vided third- harmonic signals in the FM 
range; it was therefore used without 
alteration. This coil had 11 trims of a 



Although this is by no means precise 
equipment, it is capable of doing an ac- 
ceptable job on an FM tuner. 

Figure 2 shows the front of the unit; 
(he dial at the upper left is marked for 
10.7 megacycles minus and plus the re- 
quired deviations on one scale, and FM 
frequencies on a second scale. The small 
knob below the dial operates the poten- 
tiometer that varies the output. The knob 
at the upper right is the bandswiteh. 
T1 i e knob at 1 o w er r igh t is the o n - o ff 
switch for the power J inc. 

Figure 3 shows the shelf behind the 
panel. The socket for the 6AF4A tube is 
at the right, and the socket for the 6C4 
tube is fit the left, of the variable capaci- 
tor ; tubes are below the shelf, At the 
left of the shelf are the two inductors, 
fastened to the bandswiteh, and the fila- 
ment transformer. The separate plate 




Fig. 2. Front view 
of completed unit. 



fabric-insulated wire, occupying % i^ch 
on a %-inch diameter form. The fre- 
quencies marked on the scale do not cover 
the entire 88-108 megacycles, because 
EM signals from stations at both the 
low and the high end of the range were 
unavailable at the location where this 
unit; was buil fc, E x tr a pol a ti o n fro i n 
known frequencies would of course be 
possible, but values so obtained should 
not be taken too literally. 



supply transformer, the silicon rectifier, 
and the electrolytic capacitor arc below 
the shelf. JE 




c 7 

c B 
c 9 

in 

% 
% 



Parts List 

10.7 megacycle eoil 
SS-10S megacycle coil 

20 auf (,y>; ) 

25 M&f 

loo mi 

5 t&i 

Ullf 



Fig. 3, Rear view showing shelf behind 
the front panel. 



2000 
1100 
10/450] 

40/450j cloctrol >' tlc 

S50(h 1 watt 
100k, 1 watt 
3300, 1 watt 
100 ohm potentiometer 
R 5 ^200, 5 watt 
Sw d.p.d.t. bandswiteh 
Dial Millen 10039 
2 tube sockets^ 7 contact 
Silicon rectifier, 150 watt 
Filament and plate supply 
transformers 



GIVE 



4-TRACK 

STEREO 
TAPE 


Puccini; Madama Butterfly 
(Complete} Tenaldi (2 Reels) 
London/ LOfi-fiDQIO 
Verdi: Afda (Complete) 
TebalDi (2 Reels) 
London/LOR-9QDl5 


VULALi 

El to FitJfeerald Sings 

Gershwin, Vol. 1 

Verve/VSTC-215 

Join Bins and Sing Along 

8ing Crosby 

Warner Bro£>/WST-13G3 


nAMPr miiqip 

UArrLL MUalU 

let's tancc/Lct's Dance 
Again— Da^id Carroll fTwin- 
Pak)— Mercury/STG-1 
Dance Along With Baste 
Count 3a$ie 
Roulette/RTC-517 


THIS 


SYMPHONIES 

Schubert; Sym. Mozart: 
Sym.^O— London Sym. Orch, 
Everest Tapes/STBR-3046 
Dvorak; Sym. #5 '"From The 
New World"— Gafschmann 
Vanguard/VTC-1622 


CHRISTMAS 




CHAMBER MUSIC 

Schubert: "Trout" Quintet 
Fine Arts Quartet 
Concer:ape$/4T-<{J[K 

Mo?art: Clarinet Quintet 
Reginald Kell 
Coricenapes/4T-4005 


SOUNDTRACKS 

Around The World 

In 80 Days— Soundtrack 

Oecca/ST74-9046 

Gifii 

Soundtrack 
MGM/STC-3641 


PERCUSSION 

Persuasive Percussion 
Terry Sprier 
Cornmand/RS4T-auQ 

The Sound of Top Brass 
Peter London Orchestra 
Meda!lior,/MST'4700D 


there's 


JAZZ 

PyramioVNo Sun \n Venice 
Modern Jazz Quartet 
(Twiri-Pak)Atlantic/ALP-I904 
Marching Dukes of Dixie- 
land, Vol. 2— Audio Fidelity 
AfST-1851-4 


MORE OF IT! 


CHRISTMAS MUSIC 

Christmas Time 
Roger Williams 
Kspp/KT-41019 
Christmas Carols 
Mantovani 
LoJidon7LPM-70036 


HI 



the wide variety available now at leading hi fi 
salons, music stores and tape machine dealers. 
UNITED STEREO TAPES 
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MANUFACTURER 

FUKUYO SOUND 

7^7S t Hornune, Kilo-ku y Tokyo 
Coble: CORALFUKUYO 



Circle 92A 




? ^ 

\ ALLIED 

1 elpotronlce 

t\ r tqet.: 



send for the 1961 

Allied 

CATALOG 

tu09 



SAVE MOST! Hero's your complete 
money-saving guide to Hi-Fi. including 

firod uc t s * v Ai I a hie o n 1 y f ro m a m,i e d. See 
io\v you s;ivcon our recommended com- 
plete Sfereo systems. Chouse from the 
world's largest stocks of fomous-nansp 
amplifiers, tuners* chancers. speAkers, 
enclosures, period-elyle equipment <ahj- 
nets, tape recorders, accessories; save 
most with knight® deluxe components. 
Build your own — sav^ oven more with 
our exclusive Hi-Fi knight-kits®. For 
everything in Hi-Fi and Elec- 
T Ironies, Ret the FREE 444- 
0l)ly $ 5 down/ P a £ e 19G1 ai.J-IEId Catalog! 
on order* 



i up lo $300 



[ALLIED RADIO 



ALLIED ftADIO. Dept. 146-M 
j 100 NL Western Ave., Chicago 80, III. 

j QSend FREE li)Cl ALLIED Catalog. 

I Name ^ 

I 



Address— 



I 



-^Tone^ State- 



AUDIO ETC 

(from page 52) 

tors, iji speaker terms. You can argue about 
th<?m — they are there. But they simply are 
not to be classed as gross, by any stretch 
of the imagination. This in g'ood. 

The essential features of this modestly 
capable speaker are, in the bass, a solid en- 
closure with tubular port. The currently 
excellent modification of what used to be. 
if I remember rightly , Jensen's own origi- 
nal ba.ss redox. In tlie treble, Jensen has 
converted to the new type of dome tweeter 
and I oni all for it. These little domes may 
not in themselves be perfect, but they do 
again limit imperfection to a relatively 
miero range. There are two 3^ -inch mid- 
range direct radiators here and a single 
phenolic dome tweeter for the ultra-top, 
all of these controlled for balance by a sin- 
gle volume knob on the back. 

May I suggest that this is an excellent 
idea. In theory, separate controls for higlis 
and mid-range give more flexibility; but 
I've found that I am more confused than 
enlightened by such dual controls most of 
the time. Too many variables for the timid 
ear — mine's timid in such eases. I like Jen- 
sen's balancing and would find it adequate, 
I think, in 95% of common situations. 

The Jensen cabinet was originally avail- 
able unfinished onh\ but now is out in fin- 
ished form, at a higher price. It's service- 
ably light in weight — I can carry the thing 
— and seems solid, though the back board 
appears to be removable (angled screws) 
and does occasionally vibrate to the touch 
on really heavy bass passages. A trace of 
reflex-type softness in the "bottom sound, 
but really only a trace and of strictly micro- 
style significance for general listening. 

What else is there to be said? Simply 
that this speaker's personality is "micro'*' 
enough so that with very little trouble I 
c on 1 d in t er e h u n ge it with others in my 
speaker roster. I listened for weeks to all 
my records on the pair of Jensens. Then I 
tried one Jensen and one of a more expen- 
sive bookshelf brand. The differences were 
there (and the Jensen wn$ more em'cient, 
louder, requiring re-baJancing) . But I found 
even so that the stereo mix was quite satis- 



MORE CLASSIFIED 

AMl'KX 350-2 P stereo recorder with remold 
control; used 30 hours $J4!>G\D0. Sigma -1 
ehaiiTLul-2 channel stereo ntic mixer with line 
level outputs; used 1 hour $3:10.00, Sell hoih 
lor £1005.00. Vrclght prepaid if chock en- 
closed, otherwise, 10% down — balance Ex- 
preys Collect, Star Record in j: Co.* 1G15 Lon- 
don Road, Duluth 12, Mmnestoa. 



Circle 92B 



REK-O-KUT 10" ?> -speed console disc re- 
corder with Grampian typo >l C" ciujei -head. 
16" arm and can ridge. 120 and 270 leart- 
sriows: newest model. used 20 hour*; $01 » 0.00. 
Hole O -Kui Deluxe Cha I louver 12" disc re- 
corder in i >or f a h 1 c ca kg . 1 20 an d 2 0 1 load 
screws. rmud-pinv amplifier, Gray vise, 
A a m ped b r oa den si ami and ca r t rid £0 k 3 
speeds ; used 500 hours $325.00. Copps Hot 
Stylus System, used once §19.00. Van Eppe 
Suction System, pump nnd motor, enip col- 
lector box, hose and tupm-d hoses to disc 
recorders - uacd 30 hours i>iTO.0O> Freight 
prepaid if choc]; enclosed, otherwise 10% 
down — balance Etapiviig CoJW-t. Star Record- 
ing Company, nil 3 Lomlnu Ruad t Duluth 12. 
Minnesota. 



PtTLTEG Audio liltor, 11 hi Jo eut- 

0(V frequcnclf-s^ in-out switch" ; useil 1 hour 
$160.00. Amplifier Corp. of America AVO Am- 
pliiior. controls nnd meter; transformer in- 
<utputs : used 2 hours $1f»o,o0. Audio De- 
velopment jack panel and 4 patch cords,. 24 
double jacks : not used $60-00. Two Shu re 
iriS^O ribbon mics ; used l\vo hours $30.00 
each. Freight prepaid if check enclosed. Other- 
wise 10% down — fmlnnce Express Collect. 
Star Recording Company, ICl^ London Road. 
Duluth 12. Minnosofii. 



^LASSIFIEIr 



Rii»: 10< pgr wftrd per Insertion for nan torn nun 1*1 
3drertliEment3; 25« per trofd lor commercial tdvir* 
UiimenH. Hitei are net. and no dlieonnti will be 
allsvid. Copy flinit lb 4ctornpanhij by resi/ttann In 
full, and musl reach the New York office by the 
tn\ of the month prated {no the date of luoe. 



HIGH P1BBUTY SPEAKERS REPAIRED 
Aniprite Speaker Service 
108 \V. 23rd St.. Xew York 11, N. Y. Cli. 3-1S12 



KXJOY VMOASANT gtiEPBIgES? Then 
write us before you purchase any hi-fl. You'll 
he glad you did. Unusual savings. Key lOlec- 
iromcs, 120 I.iherry St.^ New Y'ork ^ N. Y. 
CLoverdale S 



WU1TE for confidential moncy-^nvin^ prices 
on your lli-Kidelity ampliliers. tuners, speak- 
ers, tape recorders. Individual quotations 
onlv ; no catalogs. CJassirted Hi-Fi Ex charge, 
Alt, 237o Ea^t U5th St., Brooklyn 31, N, Y + 

SALE: 78-vpm recordings. 1 1)00-1 HoO. F Irene 
lists. Collections bought. W. O. Kox 155 (AIT), 
Yoiona, N. J. 

LOW, LOW quotes : Stereo tapes, compu 
nojits, recorders. II I PI, Uo.slj*n 4, Pa. 

COM TONE NTS recorders, free whole-sale 
oa la logue> C a rs ton , 1 2C> -N Eas t SSili St roe t , 
New York 28, N. Y. 

AMPUX, Concert one. Ciown, Magnceord. 
Norclco, Presto, Hogen, Tandberg. Shonvood, 
Kck-O-ICut. Scott. SUurc. Dynakit. others, 
Trades. Uoynton Studio. Dept. AM> 10 Penn 
wyl van ;a Ave> t Tuckahoe, N> Y. 

INCH EA S E C I jA RIT Y , V RE SENCE . DEPTEI 
with the Xrw DUO-PHOXIC INDUCTOK on 
Siereo or Mono. Send tor PiilSE PACTS or 
order now ?29.00. MONEY BACK GUARAN- 
TEE. The Andionicti Co., & West Walnut St., 
Mciuehen, N. J, 

PENT- A -TAPE /stereo or monaural. Xo de- 
posits — no nnniiinniks. Free catalog. Columbia^ 
9051 Eoxbury Way, Rivera. California, 

ST E REO in t h ree mat ch i ca i s I om , oa It 
cabinets, Two back loading folded horns, one 
iMinlpmout. Each 30h x 24w x 2l<). Lafayette 
35 W. Canard. E, V. LS-1^'«. sacrifice ?200. 
Picture .25. W. Harrison, 95 Swan Lane. 
Levittown. X, Y. 



FOR SALE : Conccrtone professional tape 
I lvcurdor with hysteresis synchronous motor, 
1 plus two more motor?. Three heads tor instant 
playback whEK- recording; two speed? 7 \d and 
i 15 IPS. Two track. Monitor amplifier sneaker 
and carrying rase ready to use. No finer t;ipe 
recorder available. Regular list price over six- 
hundred dollar* ; My price £.'=100.00. James V. 
Cavaseuo. 111-^0 124 St.. Ozone Pari;. N. Y. 



WANTED — GOOD QUALITY TAPE 
TRANSPORT usint' 10%" reels. 3^ T'.i 
.speed. Stereo heads dcsii^ed but not required. 
J. Wescott, lODoO Ueechwood Dr.. Los Alto*, 
California, 



WOOFERS, cuarantecd 32 ops (in recom- 
mended * eu. tf. box.) $10.00 each. Express 
collect. Mfg. Andioprocesw. 15 Manet Circle. 
Chestnut 1 1 ill, Mass. 



W A X T tiD : Alice G 01 -L> snealce r. Qt -em 
Bwzkq, Chaplin Drive, CoraopoliS", Pa. 

AS GRAPHIC SERVICE. Printer lor the 
ElecT tonic Industry. Catalogs, brochure^, di- 
rect mail, complete art and copy service, New 
York City — Tl lip 2-SOijO. 



ELECTRONIC SURPRISE PACKAGE! 5 
pounds assorted parts. S2;».00 value. Only 
$2.!)S. KPJ Sales, Rox X252-E. Studio City. 
California. 

U l-VJ V ROM J A PA X , inest \ m pott ed 
tuners. anij>Hiieiv, recorder w, etc. I<Yoo calalop;. 
KPJ Sales, Box 1^52-E. Studio City, Call- 
forma. 

SELL: Dyuakit 00- wait amplifier jmd 
pi'cawip $80 ; Acoustic Research hialio^:niy 
ARXAV $Ui> ; .lanszen 130 electrostatic mahog- 
any §100 : Fairchild mouo cartridge nnd trans- 
former $17 ; all ^ood condition. Sam Thomp- 
son, Kngravin£ Dept, The Oregonian Publish- 
ing Co., l'ortlaniL Oregon. 



ST10REO SYSTEM — LIKE NEW. Eisher 
10J-U tuner $1S0. X-101 amplifier §14S, 
W10/FSB Wharf odnles ?G7. Garrard RC88 
$44, Shu re M3D ^3(J. All for $400. Norman 
Tetenman, 2 a 50 East 21 Street, Brooklyn 35, 
XV w York. 
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Unfted States, 
Gotham Audio Corporation 
-and only Gotham-distributes 
the Neumann line,,, sound 
standard of the world! 



GOTHAM AUDIO CORPORATION 

2W. 46 St., N.Y. 36, N.Y. Tel: CO 54111 
Formerly Gotham Audio Sales Co. inc. 



Circle 93 B 




THE SMALLEST LOUDSPEAKER HAV- 
ING VALID CLAIM TO FULL RANGE 
...WITH FIDELITY 

Thfe 16 cubic feel of bass horn in ihe 
KlipschORN is [he least i\ic capable of full 
range with minimum distortion. Eight times 
lhal size would be required ft room corner 
were not utilized. Any smaller speaker, of any 
design whatever, mtrst iecessarily sacrilice 
quality. 

Paul W. Klipsch's stubborn refusal to compro- 
mise wijli $itt in his design of tlie Klipschorm 
is one of the many reasons why i[ remains the 
reference standard far genuinely independent 
listing laboratories As j group of acoustic 
scientists at Bell Telepliaoe Laboratories re. 
ported recently, "It is (he best sound and besl 
stereo we have ever heard." 

Write for literature on Klipsch speaker systems 
and a list of puhlished technical papers by Paul 
W. Klipsch. 

KLIPSCH AND ASSOCIATES. INC 
Poxl Ofliee Eton 96 • Hope, Arkansas 
Circle 93C 




factory. Only micro diflerenees, lvasouablv 
small ones. That's what T like. 

I noticed only one slight aberration m 
this speaker, an effect that so far I have 
not been able to account for. Very minor, 
again, but there is a just-noticeable "hoi- 
low" sounds a very slightly metallic, mid- 
range phenomenon that could in theory Ik? 
an aceousiical cavity resonance caused by 
some gpaea in front of the speakers, Gan 
happen, and has, many times. Nine persons 
out of ton would not notice it (a strictly 
micro -aberration) but possibly Jensen can 
make si. minor change that will remove this 
slight coli>r. Other than that, I am happy 
to be able to include this speaker among 
those that for my ear are in the micro cate- 
gory as to variations from the ideally per- 
fect and transparent speaker reproduction 
a sound that to my knowledge lias not yet 
been achieved, 

Audio-Tech Mt-12 

T must, add brief mention of another pair 
of speakers I J ve had around for an uncoil - 
seionnlvly l 0 ng time and find rather difficult 
to describe — because they clearly laek a ay 
deseribable sound color. I might be more 
definite as to their .sound it' I had not re- 
ceived them in the city, where noise levels 
are dismally high nil day and my apartment 
neighbors don't like hi fi by night. These 
arc fche Audio-Tech ME- 12. a bookshelf 
speaker designed by our own Joseph Oio- 
vanelH, which should be considerable rec- 
ommend a 1 km to any Audio reader. 

The ME- 11} sells ior jnsf about $100 and 
is a full-sized model — not really for any 
booksliclf I've ever seen, of course — about 
an inch deeper to the rear than my other 
full-si/cri models. The front panel tilts up- 
ward slightly, or at an angle sidewise if 
you see the speakers horizontally — good in 
stereo. Color-coded terminals and balance 
controls on the rear, a nice looking heavy 
cabinet, a 12-inch woo for (pi-G-oged via a 
20-cycle tone) in a sealed infinite baffle, a 
cone tweeter, the whole fused for overload. 

I've boon able to listen to the ME-12s 
when city noise has momentarily faded and 
I 'in aware of a very smooth sound, that 
surely falls well within my private micro- 
factor category as to degree of coloration 
and distortion. I'll get the pair to the coun- 
try when I can find space and muscle, but 
didn't want to wait for that. For a hundred 
bucks, the MK-12 looks like a respoe table 
buy. JE 

HELP Fi€Hf W 

ANSWER YOUR CHRISTMAS 
SEAL LETTER TODAY 
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Wide-Band Ribbon Microphones 



• SMOOTHEST 
RESPONSE 

> PRECISE 
FIGURE 8 
PATTERN 

FOR PRO- 
FESSIONAL 
AND HOME 
USE 



STEREO SPACER 

for consistently 
superior stereo 
recordings 



Complete Data 
Available 
on Request 




i 



n 



•j DYNACO 
OUTPUT 
TRANSFORMERS 



Advanced pulse techniques and Dv- 
naco's patented para-coupled windings 
and massive grain-oriented cores insure 
superior square wave performance and. 
near-perfect transients. All transform- 
ers handle full rated power from 20 
cps to 20 KC» and are conservatively 
rated and guaranteed to handle double 
nominal power from 30 cps to 15 KC 

SPECIFICATIONS 
Response: Plus or minus 1 db 6 cps to 60 KC. 
Power Curve: Within 1 db 20 cps to 20 KC. 
Square Wove Response: No ringing or dis- 
tortion from 20 cps. to 20 KC. 
Permissible Feedback: 30 db. 

MODELS 

EL*84, 6V6, 6AQ5 
5881, EL-34, KT-66 
KT-8B, EL-34 
KT-88, 6550 
pp par KT-BB, EL-34 
pp por EL-84, EL-34 
[oil with topped primaries except A-440 which 
has tertiary for screen or cofnodo feedback; 
Write for complete data on Dynaco trantfnrtn- 
zrs including suggested tircuU, and moderni- 
zation of WtiUamiOTi-lyps anplifi^rs to 50 
waits output. 



A-410 

A-420 
A-430 
A-440 
A-450 
A-470 



15 watts 
30 wotls 
60 watts 
120 walls 
120 watts 
35 watts 



14.95 
19.95 
29.95 
39.95 
39.95 
24.95 



Hi 


1 


I 


1 


NC. 


3912 Powelton Ave, Philadelphia ^ t Pa. 
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NEW! KT-550 100-WATT BASIC STEREO AMPLIFIER KIT 



KT-550 In Kit Form ] 34 4 5Q 




Made in U.S.A. 



LA-SSO Completely Wired ] 84,50 

• Rated at 50-Watts per Channel 

• Response from 2-100,000 cps, 0, -idb at i-Watt 

• Gram Oriented, Silicon Steel Transformer 

• Multiple Feedback Loop Design 

• Easy-To Assemble Kit Form 

A new "Laboratory Standard" dual 50-watt amplifier 
guaranteed to outperform any basic stereo amplifier 
on the market. Advanced engineering techniques plus 
(he finest components ensure flawless performance. 
Distortion levels so low they are immeasurable. Hum 
and noise better than 90 db below 50-watts. Complete 
with metal enclosure. 9V4xl2Vz' 7 0. Shpg. wt., 60 lbs. 



KT-500A FM-AM STEREO TUNER KiT 



KT-500A In Kit Form 74.50 LT-50A Completely Wired 124.50 

• Multiplex Output for New Stereo FM 

• Armstrong Circuit with Dual Limiters and Foster- 
Seeley Discriminator 

• Extreme Sensitivity and Wide Frequency Response 

• Easy-To-Assemble Kit Form 

Separate FM and AM tuning sections, each with Its 
magic eye. FM: automatic frequency control, 2 micro- 
volts sensitivity for 30 db quieting, frequency response 
20-20.000 cps db, full 200 kc bandwidth. AM: 

efficient broadband circuitry, built-in antenna. Two 
printed circuit boards make wiring simple. l^xlO^x 
AW. Shpg. wt. ( 22 lbs. 

$5.00 Down 




U.S.A. 



KT-600A PROFESSIONAL STEREO CONTROL CENTER 



KT-600A In Kit Form 79.50 LA-600A Completely Wired 134,50 




• Ro spouse 5-40,000 cps ± 1 db. 

• Precise "Null" Balancing System 

• Unique Stereo and Monaural Control Features 

• Concentric Input Level Controls 

• Easy-To*As$emfale Kit Form. 

Sensitivity 2.2 mv for 1 volt out. Ouai low impedance 
"plate follower" outputs 1500 ohms. Less than .03% 
IW distortion: less than .1% harmonic distortion. Hum 
and noise 80 db below 2 voits. 14xlO%x4W. Shpg. 
wt., 16 lbs. 



$5.00 DOWN 



See the Lafayette Kits at Your Local Authorized Franchised Distributor 



ALABAMA 
ANN 1ST OX 

Hadio Dlslrlbutlnp & 
Supply Co, 

ARIZONA 
PHOENIX 

South ?t Electronic 
Devices, Inc. 

CALIFORNIA 
BKHKELEY 

zacKU Porn. 
LONG BEACH 

KieTuirr Sound Corn, 
LOS AXGELES 

Klerulff Sound Com, 
LOS ANT-ELES— WEST 

Klerulff Sound CorD, 
ORANGE 

Kfcruirf Sound Corjj- 
I'ALO ALTO 

Zock Electronic!; 
HIVEHSIDE 

Kierulff Sound Corn. 
SANTA BAUBARA 

zicKH Corp. 
SAN FERN' AN DO V A LLEY 

Kicrulf/ Sound Corp. 
SAN FRAN'CTSCO 
Znck Electronics 
SANTA ANA 

Kierulfl Sound Corr>. 
STUDIO CITY 

Klcrul/f Sound Corn. 
DELAWARE 
WILSICNGTON 
Almo RatUo Co. 



DISTR/CT OF COLUMBIA 

Ituclrcr HUt-ironics 
FLORIDA 
JACKSONVILLE 

Electronic Engineering 

Experts 
MIAMI 

HlnRonV 

INDIANA 
FQttT W AYNE 

Ft. Wayne Electronics 

Supyly Co. 
INDIANAPOLIS 

Grahnrn K I ociron I c ■< 

Supply. Inc. 
LAFAYKTTK, L\D> 

Lafayme Radio Supply, 

Inc. 
MVNCIE 

Munclc Electronics, Inc. 
MARYLAND 
BALTIMORE 

American Distributing Co. 
BALTIMO*RT> 

The III FJ Shoo 
COLLEGE PARK 

Rucker Electronics 
JtOCKVILLV; 

Bridge* Electronic 

Service 
SALISBTHY 

Almo Radio 
SILVER SPRINGS 

Kucktr Kl<!r Ironies 
MASSACHUSETTS 
GTtEENTTELD 

Del Padre Supply 



MASSACHUSETTS 
riOLYOKE 

Kathleen Smith Music 

Shop 
TlTTS FIELD 

Del I\idre SupnTy 
SPRINGFIELD 

Del T*Adrc Sn|ir>]y 
WOIICESTER 

Del Ptidre Supply 
MICHIGAN 
ALLBV PARK 

KLA Laboratories 
BIRMTNG1IAM 

KLA Laboratories 
DETROIT 

KLA libera torJr a 

TTu d^on's Northland 

Huron's Downtown 
FLINT 

KLA Laboratories 
GROSS E POINT 

KLA Laboratories 
NEW JERSEY 
ATLANTIC CITY 

Almo Radio 
CAMDEN 

Alino Radio 

NEW YORK 
ALBANY 

Solden Sound, Inc, 
BINGIIAMTON 

Stack Electronics 
ELMTRA 

Slack E Pee iron ten 



NEW YORK 

ITHACA 

Stack Electronics 
itOOHKSTEU 

Cral* Audio Lab. 
flYRACUSE 

W.G. Brown Sounil Co. 
NEW MEXICO 
LOS ALAMOS 

VJd!<iy Engineering Co. 
OHIO 
CLEVELAND 

Seaway Electronics 
TMYTON 

Tho Stotts-Frledman Co. 
PENNSYLVANIA 
NORHISTOWN 

Almo Radio 
VHIL.VDELPniA 
Almo Radio (3 location*) 
RHODE ISLAND 
CRANSTON 
Soundorama, Inc. 
SOUTH CAROL/NA 
GREENVILLE 

Mary's Record Shops & 
llich Fidelity Center 
COLUMBIA 
HI Fi Sound & R«ord 
Center 

VIRGINJA 
ARLINGTON 
Rucktr Electronic! 
CANADA 
MONTREAL. P.Q. 
Electronic Tube Co, 



1FREEL 



Lafay*tr* Radio, Dapt. AL-fi 



Name 
Address . 
City 



LOCATIONS ► 




Zone 

lYETTE 

-A- m r o 

JAMAICA 33. NEW YORK 



.. State- 
Kli.NX I BRONX 58, N-Y. 



PLAINFIELD, NJ« J PMAMUS, NJ 



ADVERTISING 
INDEX 



Acoustic Research, Inc . , 13 

AIWA Co.. Ltd 2 

Allied Radio Corp < . 92 

Altee Lansing Corporation 5, 44j 45 

Americdn Electronics, Inc., 

American Concertone Division S5 

Amperex Electronic Corp 84 

Ampex Professional Products 

Company . 33, 34 T 35 

Amplifier Corporation of America 95 
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Audio Bookshelf 90 

Audio Dynamics Corp 69 

Audio Fidelity Records 63 

Audio Unlimited ......to,,*. 95 
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Bozak 4E. 80 
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Center Industrial Electronics Corporation 95 
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Electronic Applications 7 

Electro-Sonic Laboratories, Inc. S9 
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Electro-Voice Sound Systems, Inc 95 

Epic 95 

Fairehild Recording Equipment 
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Fisher Radio Corp . . . 9 

Fukuin Electric ( Pioneer) 49 
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Tandberg of America 79 
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United Stereo Tapes 9l 

University Loudspeakers 70 
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THE FINEST OF ITS KIND . . . 

Get more FM stations with the world's matt 
powerful FM Yogi Antenna systems. 



To be fully informed, 
send 30c fo f b0 °k 
"Theme And Varia- 
tions" by L F B. Carini 
and containing FM 
Station Directory. 



APPARATUS DEVELOPMENT CO. 

WETHERSFIELD 9, CONN 
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ELECTROSTATIC TWEETER 

THRILLING 
HI FREQUENCY 
RESPONSE 

ONLY $19.95 
ORDER BY 
MAIL 




[tana 



SOUND CORPORATION 



1015 
S. FIGUEROA 

LOS ANGELES 
CALIFORNIA 
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CANADA 
High Fidelity Equipment 



Complete Lines 



Complete Service 



Hi-Fi Records — — Components 
and Accessories 

/^LECTRO-POICE 

^ SOUND SYSTEMS 

I 26 DUNDAS ST. WEST, TORONTO, CANADA 
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3u;\ mu.vi. 

J<1K J i J L' 

ti.im W TZh K 



Epic — 3657 Mon. & Stereo 
All Record Shops 



IDEA for XMAS! 
Paul ftcif's Original Music 
REVERENCE FOR LIFE 
With infro by Thorn- 
ton Wilder & voice of 
Albert Schweitzer 
M A glowing performance" 
N.Y. Wind Ensemble 
Leonid Hambro 
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HEADS YOU WIN! 

You'll be a winner by sav- 
ing "hoop plenty" on your 
Hi-Fi needs. Write todayl 
Ask tap for discount cata- 
log A-12. 

KEY ELECTRONICS CO. 
120 Liberty St., N.Y. 6, N.Y. 



Circle 95 F 



PACKAGE HI Fl 
or SINGLE COMPONENTS 

You'll find our prices low 
and service fast. 

Write far our quotation 

Center Industrial Electronics/ Inc. 



74-A Corrlandt S(. 



New York 7, N. Y. 



Noted, 



Shut© Beg" ins Pactory Addition. Con- 
sdrucUon h;.is started on a HS.OOO sciu^re- 
foot addition to the Evans ton, Illinois* 
plant of Shuve Brothers, Inc. Ground was 
broken Friday ( Nov. 4, for the two-story 
addition which will add 43 per cent more 
space to the company's present SS.000 
sciuare-Jioot building Completion Is sched- 
uled for July 1, 1001. 

Benjamin Electronic Sound Corp. 
Formed. Joseph N. Benjamin, a well- 
known figure in the high-fidelity field, 
formed this company to import, manufac- 
ture, and distribute electronic sound prod- 
ucts. Facilities have been established at 
07-03 43rd Ave., Corona, N, Y. Distribution 
of the Miracord record changer and the 
Stereotwin cartridge will bo the first prod- 
uct line the company will handle. The 
Elac products were previously distributed 
by the Audiofrersh Corp. Associated with 
Mr. Benjamin will be Gershan T. Thai- 
berg as Sales Manager and Treasurer. 

VI dad re Mo ve s Plant. In a m o v e tha t 

doubles the available floor space, Vidaire 
Electronics Mfff. Corp, has recently oc- 
cupied a plant at 2G5 Babylon Turnpike, 
Ilooscvolt, N. Y. 

Sarkes Tarzian to Manufacture Ta-pe. 

A new division has been organized by 
Sarkes Tarzian to manufacture profes- 
sional Quality magnetic recording tape. 
Initial offering in the line is a W -inch 
tape with 1 Vk niil acetate base, available 
in 150-, 600- , and 1200-foot lengths, on 3-, 
5-, and 7-inch reels. 

Ercona Sole U. S. A^ent for Beam-Echo. 

Klrcona Corporation, a specialist in th& 
sales of high Quality English and other 
foreign electronic products, has just been 
named as sole U. S. sales agent by Beam- 
Echo. The Beam-Echo line consists of 
stereo amplifiers, preamplifiers, power am- 
plifiers, and AM-FM tuners developed in 
conjunction with Mullard. 



OndLutby People.. . 



I.es A. Thayer was elected Vice Presi- 
dent for Sales at the November Board of 
Directors meeting of the Belden Manu- 
fecturing Company. Mr. Thayer has been 
With Bolden for 30 years, starting as 
Territory Salesman in TeNas. He has 
served as Chairman of the Electronic 
Parts and Equipment Manufacturers As- 
sociation, Director of the Manufacturers 
Council, and Chairman of the Sales De- 
velopment Committee of the National 
Automotive Parts Association. He is cur- 
rently President of the Automotive Serv- 
ice Industry Association . . . Amp ere x 
Electronic Corp. hna announced the promo 
don of Tom O'Connor to the position of 
Distributor Sales Specialist. Mr. O'Connor 
was formerly Manager of the Sales Order 
Department. Good luck, Tom. 

Ampex Professional Products Company 
has appointed Prederick B. Ramback na- 
tional sales manager. In this newly- 
created position, Mr. Ramback will direct 
sales activities for all professional audio 
and video equipment. 



A NOTE TO THE HI-FI BUYER 

AfR MAIL uj your requiromenls for 
on IMMEDIATE WHOLESALE QUOTATION 

Components, Top^s arid Recorder! 
SHIPPED PROMPTLY AT LOWEST PRICES 

WRITE TODAY FOR FREE CATALOG 
0UClio ^ Lexington Ave, 
unlimited New York 16, N.Y. 



The Original Magrceraser 




ERASES YOUR TAPE 

PERFECTLY 



EVERY TIME 



on the m\-no minding 



Now you can protect your Jape from all 
the wear and tear against erase heads. 
For Magneraser erases your rape com- 
pletely on the reel — in seconds. 

This amazing device actually lowers the 
noise level of unused tape 3 to 6 db. 
And ft demagnetizes all record, play and 
erase heads. Also 8, 1 6 or 35 mm. mag- 
netic sound film. Portable, compact — 
easy to use for all types of tape on any 
s/ze reel. 

Available at your dealers or direct from 
factory. Only $1 8.00. Order yours now/ 



AMPLIFIER CORPORATION of AMERICA 

An affiiiofv of thiy Kcyitanc Camera Co., Inc. 

398 Broadway • New York ! 3, N.Y. 
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• Each file holds a 
full year's copies 

• Jesse Jones Vol- 
ume Files for every 
publication, 

■ Covered in durable 
feather like Kiva'j 
firJe em bos led in 16 
Kt gold. 

Satisfaction gu ore Meed 



SAVE YOUR 
COPIES OF 




Attractive and 
practical for your 
home or office 

3 for $7,00 

6 for $13.00 

ORDER NOW — send 
check or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 36, N. Y. 



FW% C C DESCRIPTIVE FOLDER 
K EC UPON REQUEST 
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AMPLIFIERS 

The an ode folio w c r ; Oil a r 1 es Bo.^gt i. 
Dec tt) 

Audio amplifier design; Amperex stoff , 
edited by David Saw law. Jan. 2<i, Feb. 

Audio power requirements and statis- 
tics; C. Nicholas Pry or, Dec. 46 

Aural zero null — for stereo balancing; 
Leonard Feklman. Feb. 24 

"Circuit Sentry" protects output tubes; 
J. Levitsky. Sept* 2S 

Universal feedback amplifier circuit ; 
Arnold J. Kaudcr. Jan. ID 

Xot.es on the cathodyne phase splitter - 
Albert Preismam A pp 22 

BOOK KFV IE W 

"Sound in the Theatre," Harold Bu i ris- 
Meyer and Vincent Mallory. Jan. TS 

BROADCASTING 

Test-level tapes aid program repro- 
duction; Jay C. Abbott. Nov* 28 

CIRCUIT THEORY 

The anod e i o 1 1 o we r ; C ha rle s B ( jc gl i . 
Dec. 19 

The pro and con-veniion; Leo F. Goel- 

lei\ Dec, ItO 
Those cvixv.y mixed-up currents; .Minus 

Pruitt Apr. 24 

COMPONENTS 

Output transformers; James Moir. Feb. 

Silicon diode in audio equipment; L. 

B. Dalzell. Jirly 19 
Variable low- pass niter; Richard S. 

Burwen. May 28 

CROSSOVER NETWORKS 

Electrical crossover design; Xorman 
I-L Crowhurst. Sept 19 

EQUIPMENT PROFILES 

Aitex Monterey and Monterey Jr. Loud- 
speakers; May 44 
Connoisseur F2S turntable; Sept- 44 
Dynakit Mk. IV amplifier; Oct. 56 
Dynakit stereo preamp; July 30 
EiCO HP- SO power amplifier; SepL 42 
EMI Stereoscope amplifier; June 40 

F'isher FM-IOO tuner; Oct 34 
Garrard SPG 3 stylus* force gauge; Nov. 
G2 

Harman-Kardon Citation I stereo pre- 
amp ; Feb. 52 

Harman-Kardon Citation IT power 
amp: Jun. 14 

Harman-Kardon Citation IV stereo 
preamp; Dec. 54 

Harman-Kardon Citation V power 
amp; Bee. 54 

Home wood Industries speaker cabinet 
kit; Sept. 41 

Knight-Kit Deluxe stereo tuner; Jinn- 
42 

Knight-Kit Deluxe 20/20 amplifier: 
June 44 

Lafayette KT-250 stereo amplifier; Oct. 
51 

Madison-Fielding Model 440 stereo re- 
ceiver; May 46 
PACO 40- watt stereo amplifier; Apr. 42 
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Pickering :>KU stereo cartridge; June 
4C 

Scott Model 290 stereo amplifier; Mur. 

ie 

§ her wood £-4400 s ter e o prea m p a n d 
basic add-on amplifier; Apr. 40 

Shu re M232 and M236 phono arms: 
Nov. (>2 

Sony Supers cope tape recorder. Model 
CS-30G; Pec. 5$ 

Sony Superscope tape deck. Model 
D ; Dec. <J0 

Sony wireless microphone; May 14 

Tandbcrg Model 8 tape recorder; "Nov, 
GO, Dee. (iU 

Transistronies T3CC-25 transistorized 
stereo amplifier; July 

Uher "Stereo Record IU" tape re- 
corder; Feb. 74 

Viking Stereo Compact tare recorder; 
Oct. 54 

FANTASY ami FICTION 

I married a Hi-Fi addict; Alice Brooks. 
Sept, 2G 

Dictionary of modern engineering us- 
age; Daniel R. Butterly. Oct. 2C 

Those crazy mixed- up current?; A! mux 
PruiU. Apr. 24 

FILTERS 

Va r (a bl e low- pas s fi I tev ; 1 i i e h a r d ^ . 
Eur wen > 3 ray 28 

RUM 

Hum chafing is engineering? Norman 
H. Crowhurst. Dec. 2fi 

LOUDSPEAKERS 

Acoustic matrixing — a basis for new 
loudspeaker developments; Norman 
EL Crowhurst Nov. 19 

Audio power requirements and statis- 
tic a; C. Nicholas Pry or. Dee. 46 

Bi-phonie coupler, Model 440; Abra- 
ham Cohen. Mar. 20 

J "Ae c tro n i c cr o s s o v er des 1 g h ; 2\ oi- m a n 
H> Crown urst. Sept. 10 

Linearity of acoustic-suspension speak- 
ers; Edgar M. Villchur. .Tun. 24 

More on the air spring and the ultra - 
compact loudspeaker; Robert C. Ave- 
don. J une 22 

New design chart for bass-reflex en- 
closures; R> D. Her locker. Apr. 19 

Polystyrene foam loudspeaker cones; 
P. B. Williams and James F. Novak. 
May 23 

Series -para 11 el speaker array: Charles 

F. Mahler, Jr. Nov. 54 
What's a good loudspeaker? L. G. Bosl- 

wick. Jan. 22 
102 cubic feet and 45 ep«; R. Sequerrn . 

Aug, 20 

MEASUREMENTS 

Junk-box FM alignment unit; Alien K. 
Green leaf and Charles II. Chandler. 
Dec. 23 

MICROPHONES 

Microphone calibration; Daniel F, 
Peters. Airg« 19 

New microphone has unique directiv- 
ity; Harold S. Mawby. Apr. 2C 



Ribbon microphone (or high-quality 
recording and reproduction; M. L. 
Gay ford. July 2.3 

L 7 se of polyester films in microphone 
design; Alexis RadmaietT. June 2$ 

PATENTS 

Discoveries and patentable inventions; 
Albert Woodruff Gray. Oct, 40 

"Unclean Hands" forfeit patent protec - 
tion: Albert Woodruff Gray. Jan. 32 

PHON 0 G R A P H V Q U I l\M V, N T 

Determination of tracking angle in 
pickup arm design; Niel Malan. Yvh. 
28 

Graphical solution vo the tracking 
problem; W\ B, Bernard. Sept. 21 

Unique push-pull stereo magnetic 
phono pickup; E. R. Madsen. Oct. 10 

P01VEK SUPPLIES 

Adjustable power supply; John P. 

Wentworth. Mar* 10 
Silicon diode in audio equipment; L. !l 

Dalzell. July 10 

PREAMPLIFIERS 

Audio amplifier design; Amperex staff, 
edited by David S&slaw. Jan. 20, 
Feb. m 

Transistorized stereo phono preamp: 

W. B. Bernard. June 1!) 
Transistorized stereo control unii 

Richard Y. Moss. Oct. 10 

PSYOHOACOUSTICS 

Acoustic matrixing — a basis for new 

loudspeaker developments; Norman 

H. Crow hurst. Nov. 19 
Musical scale as an engineering tooi . 

D. E. Johnson. Sept. 28 
Second thoughts on stereo; Norman 

H. Crowhurst. Feb. 1ft 
What's a. good loudspeaker? L. G. Best- 

wick, Jan. 22 

RADIO INCEPTION 

Space diversity techniques improve FM 
reception: Daniel von Recklinghau- 
sen and Martin L. Borish. Nov. 4S 

RECORDING, DISC 

Variable pitch recording system; Tom 
H. Jones. Dec. 24 

RECORDING, MAGNETIC 

Converting the Grundig to stereo; Wit- 
Ham O. Oil ley. May :1S 

1%-ips magnetic recording system for 
stereo music; Dp* P. C. Gold mark. 
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the minute you take you7^iMn& Recorder from 

its carton, you enter a world of greater 
enjoyment from your home music system . . . 




No other component, can add m much u> your library of fine music and entertainment. 
Your Viking recorder is an electronic memory to capture and store the best of all the 
music and entertainment, monaural or -stereo, that comes your way. 

Build your music library the Viking way. Make your own tapes from phonograph 
records and radio. It's economical two ways . , . save the cost of original program 
material and rest assured the quality you record will endure virtually forever. 

The Viking name on a tape component is your guarantee of manufacturer 
integrity. In the present advertising era, a recitation of specifications is useless; 

subject to myriad and devious interpretations. Indicated below, therefore, 
is a response curve which you can realize with any Viking Tape Recorder. 

This performance will compliment the finest of music systems, and this 
is the performance you can expect, every time, from any Vikiiig product. 

you require specifications, accurate and honest, not misleading, no hedging, visit 
our Viking franchised dealer. Or, write the factory. Our customer service department 
will answer any questions about the use and functions of Viking equipment. 

Literature on all equipment is available on request. 

STAY-AT-HOME STEREO ait-tn-one package... ^^^^^^^^^^^^^^^ 





A f lawless combination of the long-proved Viking tape transport 
and superb Viking recording amplifiers for recording of either 
two or four-irack tapes with equal ease. Usesyour existing music 
system for playback. And you can use toe "STEREO-COMPACT" 
for at-home language learning using language learning tapes 
(record on one channel while listening to the other). This com- 
ponent, as are ail Viking tape transports and amplifiers, is now 
supplied with the "ERASE: PROTEk" system The "STEREO- 
COMPACT" is designed for mounting in a single cut-out in a wall, 
drawer or .cabinet. If is furnished in natural aluminum or gold. 



BASIC DECK tor HOME Or 
COMMERCIAL, MONO or STEREO 

The identical transport used In Viking inte- 
grated models This deck represents a truly 
economical way to "get into tape." Flexible 
head assembly permits conversion to virtually 
any recording or playback functions when de- 
sired A Viking built companion line of critically 
tape-equalized recording and re cord /pi ay back 
empTiffersISBValldbletti assuretop performance. 



r 





THE "STEREO- COMPACT" 



THE VIKING MODEL 8$' 




ALWAYS A YEAR AHEAD ■* . . Remove the head cover of the RMQ or ESQ tnodth. 

You wilt find leparote laminate WIDE-GAP HEADS FOR RECORDING} vitro 
thotl.Qtjp phytock headt only where they thould be vied — FOR PlAf BACK. 



TAPE YOUR STEREO 

Wherever yov Go 

Recording performance fit for Carnegie Hall, 
but a complete recorder in a streamlined 
case designed f or one-hand carry. Micro* 
phone, a c, and high level inputs are acces- 
sible from (he front ol the "Stereo Super 
Pro," Set it up in seconds for on-the-spot 
recording: monitor with stereo earphones. 
At home, connect the high-level oat put 
from the combined record and playback 
amplifiers U> your music system, Uke the 
Stereo-Com&act, the SupenPro is available 
in quarter-track {RMQ) or halMrack (ESQ) 



available exclusively 
through quality high fidelity 

dealers 



- 




itig OF MINNEAPOLIS. INC. 

9GOO Aid rich Ave nun South .' Mm n ft ftjHHt ft SO. MLrnitpota 



www.amfirir.anrarlinhistnrv.r.nm 



BULLETIN.... BULLETIN.... BULLETIN.... BULLETIN.... BULLETIN.... BULLETIN.... BULLETIN.... 




THE TEC S- 15 NOW IN PRODUCTION AClUM SOi 



TEC NEW ALL-TRANSISTOR OUTPUT TRANSFORMERLESS (OTL) STEREO AMPLIFIER STOP GREAT 
ENGINEERING ACHIEVEMENT, SURPRISING LOW PRICE STOP JUST 129.50 AUDIOFILE NET STOP 
TRANSISTOR CIRCUIT ELIMINATES OUTPUT TRANSFORMER RESULTING IN HIGH QUALITY, LOW 
DISTORTION STOP NO HEAT, NO HUM, NO MICROPHONICS STOP MUSIC POWER RATING 
40 WATTS (20 WATTS EACH CHANNEL), DISTORTION UNDER !%, FREQUENCY RESPONSE -3DB, 
8 CYCLES TO 45,000 REPEAT 45,000 CYCLES, POWER REQUIREMENTS 117 VAC OR 12 VDC STOP 
NOTHING LIKE IT. GO 




TRANSIS-TRONICS, INC. 

11.650 -21 st STREET, SANTA MONICA, CALIFORNIA 

Ldiohistorv.com 



